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(54) DRIVE POWER OUTPUTTING DEVICE AND HYBRID VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the distribution of the 
drive power outputted from the front and rear axles of a 
four-wheel drive hybrid vehicle to be variable. 
SOLUTION: A four-wheel drive hybrid vehicle is constituted 
in such a way that part of the drive power outputted from 
an engine 150 is transmitted to a front axle 1 16 via a clutch 
motor, and the remainder is regenerated as electric power. 
The regenerated electric power is used for driving a motor 
which is coupled with a rear axle. In the hybrid vehicle, a 
speed change gear is interposed between the clutch motor 
and front axle 116. The speed change gear is constituted of 
a planetary gear 210 to which a ring gear 212 is fixed and a 
clutch 222. The front axle 1 16 is coupled with a sun gear 
21 1, and the rotating shaft of the clutch motor is selectively 
coupled with a planetary carrier 213 or the sun gear 21 1, 
depending upon the switching a clutch 222. The rotating 
shaft is coupled with the carrier 213, while the vehicle runs 
normally and with the sun gear 21 1 while the vehicle is 
accelerated. Because of this means, the distribution of the 

drive power outputted from the front axle 1 16 can be made larger while the vehicle is accelerated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] It is the power output unit in which the 1st output shaft of the above and the 2nd output 
shaft to an output of the power which has the 1st output shaft and the 2nd output shaft, and a 
prime mover, and is outputted from this prime mover is possible. So that it may be combined with 
the output shaft and the 1st output shaft of the above of the aforementioned prime mover and the 
torque outputted from this prime mover and the torque outputted to the 1st output shaft of the 
above may serve as a ratio defined beforehand Transmitting a part of power [ at least ] outputted 
from this prime mover to the 1st output shaft of the above It is combined with a power distribution 
means to change residual power into power, and the 2nd output shaft of the above, and the power 
changed by the aforementioned power distribution means at least is used. The motor which can 
output and input power to this 2nd output shaft, Control operation of the aforementioned prime 
mover, a power distribution means, and a motor, and it has the power-control means made equal to 
the power of which total of the power outputted from the power and the 2nd output shaft of the 
above which are outputted from the 1 st output shaft of the above was required. And the power 
output unit interposed in one part of the paths where a torque-ratio change means by which the 
ratio of the torque inputted and the torque outputted can be changed transmits the power 
outputted from the aforementioned prime mover to the 1 st output shaft of the above. 
[Claim 2] It is the power output unit which is the means which can be changed continuously about a 
ratio with the torque to which it is a power output unit according to claim 1, and the aforementioned 
torque-ratio change means is outputted with the aforementioned torque by which an input is carried 
out. 

[Claim 3] It is the power output unit which is the means which can be changed into at least 2 stages 
about the ratio of the aforementioned torque by which an input is carried out, and the torque 
outputted by being a power output unit according to claim 1, and changing the transfer path of the 
power inside this torque-ratio change means until the aforementioned torque-ratio change means 
outputs the inputted power. 

[Claim 4] It has a torque determination means to be a power output unit according to claim 1 , and to 
determine the torque which should be further outputted from the 1st output shaft of the above, and 
the 2nd output shaft, respectively, the aforementioned power-control means A power output unit 
equipped with a means to change the ratio of the torque which controls the aforementioned torque- 
ratio change means and is outputted from the aforementioned prime mover in advance of control of 
operation of the aforementioned prime mover, a power distribution means, and a motor, and the 
torque outputted from the 1st output shaft of the above according to the torque by which a 
decision was made [ aforementioned ]. 

[Claim 5] It is the power output unit which it is a power output unit according to claim 4, the 
aforementioned power-control means anneals operation of the aforementioned prime mover, a 
power distribution means, and a motor in case control of the aforementioned torque-ratio change 
means is performed, and controls. 
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[Claim 6] the electromagnetism are a power output unit according to claim 1, and are combined with 
the 1st Rota combined with the output shaft of the aforementioned prime mover by the 1st output 
shaft of the above, and whose aforementioned power distribution means has the 1st Rota of the 
above, and the 2nd Rota which may be rotated relatively, and produces them between this 1st Rota 
and the 2nd Rota — the power output unit which is a means distribute the power outputted from 
the aforementioned prime mover by combination of-like and relative slipping 

[Claim 7] It is the power output unit which has a power I/O means by which the power which is a 
power output unit according to claim 1, and will be outputted and inputted from one residual shaft if 
the power which the aforementioned power distribution means has three shafts combined with the 
output shaft of the generator which has an input shaft, and the aforementioned prime mover, the 1st 
output shaft of the above, and the aforementioned input shaft, respectively, and is outputted and 
inputted by biaxial among these three shafts is determined is determined. 

[Claim 8] They are the rear axle combined with the front axle combined with the front wheel, and 
the rear wheel, and the hybrid vehicles which were equipped with the power output unit in which an 
output of power is possible for the power outputted from this prime mover using a prime mover and 
a motor at least from the aforementioned front axle and the rear axle and in which a four-flower 
drive is possible, the aforementioned power output unit So that it may be combined with the axle of 
either the output shaft of the aforementioned prime mover and the aforementioned front axle or the 
aforementioned rear axle and the torque outputted from this prime mover and the torque outputted 
to one [ this ] axle may serve as a ratio defined beforehand Transmitting a part of power [ at least ] 
outputted from this prime mover to aforementioned one axle Among a power distribution means to 
change residual power into power, and the aforementioned front axle and a rear axle, it is combined 
with aforementioned one axle and a different axle, and the power changed by the aforementioned 
power distribution means at least is used. The motor which can output and input power to this axle, 
Control operation of the aforementioned prime mover, a power distribution means, and a motor, and 
it has the power-control means made equal to the power of which total of the power outputted from 
the aforementioned front axle and the aforementioned rear axle was required. And the power output 
unit interposed in one part of the paths where a torque-ratio change means by which the ratio of 
the torque inputted and the torque outputted can be changed transmits the power outputted from 
the aforementioned prime mover to aforementioned one axle. 

[Claim 9] It has a torque determination means to be hybrid vehicles according to claim 8, and to 
determine the torque which should be further outputted from the aforementioned front axle and the 
aforementioned rear axle, respectively, the aforementioned power-control means A ppwer output 
unit equipped with a means to change the ratio of the torque which controls the aforementioned 
torque-ratio change means and is outputted from the aforementioned prime mover in advance of 
control of operation of the aforementioned prime mover, a power distribution means, and a motor, 
and the torque outputted from aforementioned one axle according to the torque by which a decision 
was made [ aforementioned ]. 

[Claim 10] They are the hybrid vehicles which are meanses to have an acceleration judging means 
to judge whether it is hybrid vehicles according to claim 9, and they are these hybrid vehicles at the 
acceleration time, and to determine the torque of the aforementioned front axle and a rear axle that 
the aforementioned torque determination means will become beyond the torque to which the torque 
outputted from the aforementioned front axle is outputted from a rear axle at the time of 
acceleration of these hybrid vehicles. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the hybrid vehicles carrying 
the power output unit and this equipment which are equipped with two output shafts in detail in 
which a four-flower drive is possible about the hybrid vehicles which carried the power output unit 
and this power output unit of a hybrid formula which are equipped with a prime mover and a motor 
as a source of power. 
[0002] 

[Description of the Prior Art] In recent years, the hybrid vehicles which make an engine and a motor 
the source of power are proposed (for example, technology given in JP,9-47094,A etc.). There are 
the so-called parallel hybrid vehicles as a kind of hybrid vehicles. Parallel hybrid vehicles distribute 
the power outputted from the engine by the transfer. A part of distributed power is transmitted to 
an output shaft, and the remainder is changed into power by the generator. A battery stores 
electricity this power or it is used for driving the motor combined with the output shaft. By this 
composition, parallel hybrid vehicles can output the power outputted from the engine to an output 
shaft with arbitrary rotational frequencies and torque. Since an engine can choose the high 
operation point of operation efficiency and can be operated, hybrid vehicles are excellent in saving- 
resources nature and exhaust air purification nature compared with the conventional vehicles which 
make only an engine a driving source. 

[0003] On the other hand, the hybrid vehicles in which a four-flower drive is possible are also 
proposed using the technology of above-mentioned parallel hybrid vehicles (for example, technology 
given in JP,9-1 75203,A etc.). The example of composition of the hybrid vehicles in which a four- 
flower drive is possible is shown in drawing 1 5 . By these hybrid vehicles, while combining the inner 
rotor 34 of the clutch motor 30 with the output shaft of a prime mover 50, the outer rotor 32 of the 
clutch motor 30 is combined with a driving shaft 22. The driving shaft 22 is combined with front 
wheels 26 and 28 through the gear change gear 23 and the differential gear 24. The motor 40 is 
combined with rear wheels 27 and 29, and this motor 40 is connected to the battery 94 through the 
drive circuit 92. The clutch motor 30 is also electrically connected to the battery 94 through the 
drive circuit 91. Therefore, the motor 40 and the clutch motor 30 are electrically connected through 
the battery 94. 

[0004] the clutch motor 30 — the electromagnetism between the inner rotor 34 and an outer rotor 
32 — while transmitting power by combination of-like, power is revived according to relative slipping 
between both, and a role of a transfer which changes power into power is played A part is 
transmitted to a driving shaft 22, and drives front wheels 26 and 28, and the remaining power is 
changed into power by operation of the clutch motor 30 which mentioned above the power 
outputted from the prime mover 50. This power is used for the drive of rear wheels 27 and 29 by 
driving a motor 40. By above-mentioned hybrid vehicles, power can be outputted by this operation 
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from the both sides of front wheels 26 and 28 and rear wheels 27 and 29, and the so-called four- 
flower drive is possible. 

[0005] The driveshaft was used, in order for the conventional vehicles which make only an engine 
the source of power to realize a four-flower drive and to transmit the power of an engine to both 
front wheel and rear wheel. This has many demerits in respect of the influence, of a weight and the 
indoor space on vehicles etc. By above-mentioned hybrid vehicles, it has the big advantage also in 
that a four-flower drive is realizable, without using a driveshaft. The hybrid vehicles in which a four- 
flower drive is possible are excellent also in the point that the property of the hybrid vehicles of in 
addition to this excelling in saving-resources nature and exhaust air purification nature can be 
harnessed also in four-flower drive vehicles. 
[0006] 

[Problem(s) to be Solved by the Invention] However, it was difficult to set the torque distribution 
outputted from a front wheel and a rear wheel as a suitable value by the hybrid vehicles in which a 
four-flower drive is possible. If it explains based on above-mentioned composition ( drawing 1 5 ), 
since the relation of operation reaction is materialized between the inner rotor 34 of the clutch 
motor 30, and an outer rotor 32, the torque outputted from a prime mover 50 and the torque 
transmitted to a driving shaft 22 will become always equal. Torque conversion is carried out with a 
fixed reduction gear ratio by the gear change gear 23, and the torque of a driving shaft 22 is 
outputted to the front wheel. Therefore, the ratio of the torque outputted to a front wheel and the 
output torque of a prime mover 50 serves as constant value which becomes settled according to 
the gear change gear 23. 

[0007] By above-mentioned hybrid vehicles, when demand torque is larger than the output torque of 
a prime mover 50, desired torque is outputted by total of a front wheel and a rear wheel by adding 
torque with a motor 40. Conversely, when demand torque is smaller than the output torque of a 
prime mover 50, it will act considering a motor 40 as a generator, and the so-called regeneration 
load will be applied to a rear wheel. 

[0008] A setup of a reduction gear ratio is explained using drawing 16 . Drawing 16 is the graph 
which showed the relation between the run torque which is needed for a run, and the output torque 
from vehicles according to the vehicle speed. The monotonous increase of the run torque which is 
needed in order to mainly run against rolling friction and air resistance with a road surface is carried 
out as are shown in the curve L1 1 of drawing 16 , and the vehicle speed increases. In order to run 
without producing acceleration and a slowdown, run torque and the output torque from vehicles 
need to become equal. Although it will be necessary to add torque negative with a rear wheel in 
order to balance the output torque and run torque from vehicles when the output torque from a 
front wheel is large, this is not in a desirable state on operation efficiency. Therefore, as for the 
output torque from a front wheel, it is desirable to be set up so that it may balance with run torque 
in general at the time of a round of visits at a certain speed used frequently. 
[0009] It is desirable to set up this speed so that the output torque (curve L1 3) of a front wheel 
may become in general equal to the run torque L1 1 at V1 1, then this speed in drawing 1 6 . Even in 
this case, the size can be suppressed although it is necessary to add torque negative with a rear 
wheel when running at low speed rather than V1 1. For example, if it sets up so that the power 
equivalent to the curve L14 in drawing 16 may be outputted from a front wheel, it is necessary to 
add negative torque with a rear wheel even in the vehicle speed V1 1 and also, and the size becomes 
large. By hybrid vehicles, the gear ratio of the gear change gear 23 is set up so that the torque 
equivalent to the curve L13 of drawing 1 6 may be outputted. 

[0010] As shown in the curve L13 of drawing 16 , after setting up the power from a front wheel, the 
case where vehicles are accelerated is considered. Bigger torque than run torque is needed as it 
shows in the curve L12 of drawing 16 , in accelerating vehicles. Since the torque outputted from a 
front wheel is decided by the fixed ratio to the torque outputted from a prime mover, in order to 
output demand torque at the time of acceleration, it is necessary to drive the motor combined with 
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the rear wheel and to add torque, as explained previously. Consequently, distribution of the torque 
outputted from vehicles will incline toward a rear wheel greatly at the time of acceleration. 
[001 1] Although explained taking the case of the time of acceleration above, the ratio of the torque 
outputted from a front wheel and the torque outputted from a prime mover is restricted to the fixed 
value on the mechanism, and distribution of the torque outputted from an order ring was not able to 
be appropriately controlled by the conventional hybrid vehicles. Consequently, the special feature as 
a four-wheel drive car could not be efficiently employed in respect of calling it ******** at the time 
of acceleration, and also there was un-arranging [ of being unable to perform effectively a run on 
the road surface of low coefficient of friction by which the effect as a four-wheel drive car should 
be demonstrated most ]. Although it was generally made desirable in the four-wheel drive car to 
output torque by the torque distribution according to the load concerning a front wheel and a rear 
wheel, by the conventional hybrid vehicles, this torque distribution was flexibly unrealizable 
according to the various run states of vehicles. This technical problem is not concerned with hybrid 
vehicles, but is common in that the torque distribution outputted by both is flexibly uncontrollable in 
the power output unit of the hybrid formula which has two output shafts. 
[0012] It is made in order that this invention may solve a part of above-mentioned technical 
problem [ at least ], and it aims at making controllable torque distribution outputted from both shafts 
in the power output unit of the hybrid formula which has two output shafts. Moreover, such a power 
output unit is applied to vehicles, and it aims at making controllable torque distribution outputted 
from an order ring in the hybrid vehicles in which a four-flower drive is possible. 
[0013] 

[A The means for solving a technical problem, and its operation and effect] In order to solve a part 
of above-mentioned technical problem [ at least ], the following composition was taken in this 
invention. The power output unit of this invention has the 1st output shaft and the 2nd output shaft, 
and a prime mover. It is the power output unit in which the 1st output shaft of the above and the 
2nd output shaft to an output of the power outputted from this prime mover is possible. So that it 
may be combined with the output shaft and the 1st output shaft of the above of the aforementioned 
prime mover and the torque outputted from this prime mover and the torque outputted to the 1 st 
output shaft of the above may serve as a ratio defined beforehand Transmitting a part of power [ at 
least ] outputted from this prime mover to the 1st output shaft of the above It is combined with a 
power distribution means to change residual power into power, and the 2nd output shaft of the 
above, and the power changed by the aforementioned power distribution means at least is used. The 
motor which can output and input power to this 2nd output shaft, Control operation of the 
aforementioned prime mover, a power distribution means, and a motor, and it has the power-control 
means made equal to the power of which total of the power outputted from the power and the 2nd 
output shaft of the above which are outputted from the 1st output shaft of the above was required. 
And a torque-ratio change means by which the ratio of the torque inputted and the torque 
outputted can be changed makes it a summary to be interposed in the part of either of the paths 
which transmits the power outputted from the aforementioned prime mover to the 1st output shaft 
of the above. 

[0014] Controlling by the above-mentioned power output unit so that total of the power outputted 
by the power-control means from the 1st output shaft and the 2nd output shaft becomes demand 
power, a part outputs the power outputted from the prime mover to the 1st output shaft through a 
power distribution means, and residual power is outputted from the 2nd output shaft through the 
form of power. Under the present circumstances, since the torque-ratio change means is interposed 
in the part of either of the paths which transmits the power outputted from a prime mover to the 
1 st output shaft, the ratio of the torque outputted from a prime mover and the torque outputted 
from the 1st output shaft serves as adjustable by operation of this means. For example, when having 
considered the case where the power which is equivalent to demand power from a prime mover was 
outputted the torque outputted from the 1st output shaft is changed, the power outputted from the 
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2nd output shaft will also be changed. Consequently, according to the above-mentioned power 
output unit, the torque ratio outputted from the 1 st output shaft and 2nd output shaft can be 
changed into a desirable state according to operational status. 

[0015] In addition, in the above-mentioned power output unit, even if the place which interposes a 
torque-ratio change means may be between a prime mover and a power distribution means and is 
between a power distribution means and the 1st output shaft, it is not cared about. Moreover, 
although a torque-ratio change means changes a torque ratio automatically, it may change a torque 
ratio with others and hand control. 

[0016] As for the aforementioned torque-ratio change means, in the above-mentioned power output 
unit, it is desirable that it shall be the means which can be changed continuously about the ratio of 
the aforementioned torque by which an input is carried out, and the torque outputted. 
[0017] If this means is adopted, it will become possible to change into a more suitable value the 
ratio of the torque outputted from the 1st output shaft, and the torque outputted from the 2nd 
output shaft. 

[0018] In the above-mentioned power output unit, the aforementioned torque-ratio change means 
shall be a means which can be changed into at least 2 stages about the ratio of the aforementioned 
torque by which an input is carried out, and the torque outputted by changing the transfer path of 
the power inside this torque-ratio change means until it outputs the inputted power. 
[0019] According to this means, change of a torque ratio is realizable with simple composition. A 
means to change a torque ratio is mentioned changing the transfer path of power by changing the 
combination of two or more gears with the change of the transfer path of the power in the above- 
mentioned invention here. At the time of change of the combination of these gears, it is good also 
as what makes separation and connection of power of a transfer path with a clutch. 
[0020] The above-mentioned power output unit is equipped with a torque determination means to 
determine the torque which should be further outputted from the 1st output shaft of the above, and 
the 2nd output shaft, respectively, the aforementioned power-control means It is desirable to 
control the aforementioned torque-ratio change means and to have a means to change the ratio of 
the torque outputted from the aforementioned prime mover and the torque outputted from the 1st 
output shaft of the above according to the torque by which a decision was made [ aforementioned ], 
in advance of control of operation of the aforementioned prime mover, a power distribution means, 
and a motor. 

[0021] According to this power output unit, the torque which a torque determination means should 
output from the 1st output shaft and the 2nd output shaft, respectively is determined. The ratio of 
the torque outputted from the prime mover by this and the torque outputted from the 1st output 
shaft will be determined. A power-control means controls this torque-ratio change means, and 
realizes the above-mentioned torque ratio. By this control, the above-mentioned power output unit 
can make a suitable value automatically torque distribution outputted from the 1st output shaft and 
the 2nd output shaft. 

[0022] In the above-mentioned power output unit, in case control of the aforementioned torque- 
ratio change means is performed, as for the aforementioned power-control means, it is desirable to 
anneal and control operation of the aforementioned prime mover, a power distribution means, and a 
motor. 

[0023] Since operation of a prime mover, a power distribution means, and a motor is annealed and 
controlled on the occasion of control of a torque-ratio change means according to this power 
output unit, the shock accompanying change of a torque ratio is mitigable. When it is used for 
vehicles etc. as a result, for example, the above-mentioned power output unit, a degree of comfort 
can be improved. 

[0024] In the power output unit explained above the aforementioned power distribution means It is 
combined with the 1st Rota combined with the output shaft of the aforementioned prime mover by 
the 1st output shaft of the above, the electromagnetism which has the 1st Rota of the above, and 
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the 2nd Rota which may be rotated relatively, and is produced between this 1 st Rota and the 2nd 
Rota — it shall be a means to distribute the power outputted from the aforementioned prime mover 
by combination of-like and relative slipping 

[0025] Moreover, the aforementioned power distribution means has three shafts combined with the 
output shaft of the generator which has an input shaft, and the aforementioned prime mover, the 1st 
output shaft of the above, and the aforementioned input shaft, respectively, and if the power 
outputted and inputted by biaxial among these three shafts is determined, it shall have a power I/O 
means by which the power outputted and inputted from one residual shaft is determined. 
[0026] The rear axle combined with the front axle and rear wheel with which the hybrid vehicles of 
this invention were combined with the front wheel, They are the hybrid vehicles which were 
equipped with the power output unit in which an output of power is possible for the power outputted 
from this prime mover using a prime mover and a motor at least from the aforementioned front axle 
and the rear axle and in which a four-flower drive is possible. So that the aforementioned power 
output unit may be combined with the axle of either the output shaft of the aforementioned prime 
mover and the aforementioned front axle or the aforementioned rear axle and the torque outputted 
from this prime mover and the torque outputted to one [ this ] axle may serve as a ratio defined 
beforehand Transmitting a part of power [ at least ] outputted from this prime mover to 
aforementioned one axle Among a power distribution means to change residual power into power, 
and the aforementioned front axle and a rear axle, it is combined with aforementioned one axle and 
a different axle, and the power changed by the aforementioned power distribution means at least is 
used. The motor which can output and input power to this axle, Control operation of the 
aforementioned prime mover, a power distribution means, and a motor, and it has the power-control 
means made equal to the power of which total of the power outputted from the aforementioned 
front axle and the aforementioned rear axle was required. And a torque-ratio change means by 
which the ratio of the torque inputted and the torque outputted can be changed makes it a summary 
to be interposed in the part of either of the paths which transmits the power outputted from the 
aforementioned prime mover to aforementioned one axle. 

[0027] Since the power output unit explained previously is carried according to the above- 
mentioned hybrid vehicles, while a four-flower drive is possible, the torque ratio of a front axle and a 
rear axle can be changed appropriately. In addition, the 1st output shaft of the power output unit 
described previously can also be used as the front axle of the above-mentioned hybrid vehicles, and 
it can also consider as a rear axle. 

[0028] It has a torque determination means to determine the torque which should be further 
outputted from the aforementioned front axle and the aforementioned rear axle, respectively in the 
above-mentioned hybrid vehicles, the aforementioned power-control means In advance of control of 
operation of the aforementioned prime mover, a power distribution means, and a motor, the 
aforementioned torque-ratio change means shall be controlled and it shall have a means to change 
the ratio of the torque outputted from the aforementioned prime mover, and the torque outputted 
from aforementioned one axle according to the torque by which a decision was made 
[ aforementioned ]. 

[0029] According to these hybrid vehicles, since a torque ratio can be controlled automatically, 
according to a rolling-stock-run state, the torque ratio of a front axle and a rear axle can be made 
suitable distribution. 

[0030] In the above-mentioned hybrid vehicles, it shall have an acceleration judging means to judge 
whether they are these hybrid vehicles at the acceleration time, and the aforementioned torque 
determination means shall be a means to determine that the torque of the aforementioned front axle 
and a rear axle will become beyond the torque to which the torque outputted from the 
aforementioned front axle is outputted from a rear axle at the time of acceleration of these hybrid 
vehicles. 

[0031] According to these hybrid vehicles, the run stability at the time of increasing the torque 
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outputted at the time of acceleration can be improved. In addition, the grade which enlarges torque 
outputted from a front axle to the torque outputted from a rear axle can be experimentally set up 
according to a load, a relation of the center-of-gravity position of a wheel and vehicles, etc. 
concerning each wheel. 
[0032] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on an example. 

(1) Use and explain drawing 1 about the composition of an example at the beginning of the 
composition of an example. Drawing 1 is explanatory drawing showing the outline composition of the 
hybrid vehicles which carried the power output unit of this example, and in which a four-flower drive 
is possible. 

[0033] The power output unit carried in these hybrid vehicles The power outputted from the engine 
1 50 as a prime mover The clutch motor CM as a power distribution means The front-wheel power 
system which transmits to the front axle 1 16 which is equivalent to the 1st output shaft through the 
gear change gear 204, the driving shaft 1 12, the power transfer gear 111, and differential gear 1 14 as 
a torque-ratio change means, and is outputted from front wheels 116R and 116L, It consists of the 
rear wheel power system which transmits the power similarly outputted from the engine 150 to the 
rear axle 1 18 which is equivalent to the 2nd output shaft through the form of power, and is 
outputted from rear wheels 1 18R and 1 18L 

[0034] First, the composition of a front-wheel power system is explained. Drawing 2 is the block 
diagram having shown the composition of this power output unit in the detail more. The engine 150 
as a source of power inhales the gaseous mixture of the air inhaled from the inhalation mouth 200, 
and the gasoline injected from the fuel injection valve 151 to a combustion chamber 152, and 
changes into rotation of a crankshaft 156 movement of the piston 154 depressed by explosion of 
this gaseous mixture. This explosion is produced from an ignitor 1 58 by a gaseous mixture being lit 
by the spark which the ignition plug 162 formed by the high voltage drawn through the distributor 
160, and burning by it. The exhaust air produced by combustion is discharged in the atmosphere 
through an exhaust port 202. 

[0035] Operation of an engine 150 is controlled by EFIECU170. EFIECU1 70 is a one-chip 
microcomputer which has CPU, ROM, RAM, etc. inside, and it is constituted so that various control 
processings which CPU mentions later according to the program recorded on ROM may be 
performed. As control of an engine 150 which EFIECU170 performs, there are ignition-timing control 
of the ignition plug 162 according to the rotational frequency of an engine 150, fuel-oil-consumption 
control according to the inhalation air content, etc. In order to enable control of an engine 150, the 
various sensors in which the operational status of an engine 150 is shown are connected to 
EFIECU170. For example, in order to detect the rotational frequency and angle of rotation of a 
crankshaft 156, it is the rotational frequency sensor 176, the angle-of-rotation sensor 178, etc. 
which were prepared for the distributor 160. In addition, although the starting switch 179 which 
detects the state ST of an ignition key was connected to EFIECU170 in addition to this, illustration 
of other sensors, a switch, etc. was omitted. 

[0036] The crankshaft 156 of an engine 150 is combined with the inner rotor shaft 133 through a 
damper 130 and the 3rd clutch 223. It is the axis of rotation of the inner rotor 132 of the clutch 
motor CM in the inner rotor shaft 133. The clutch motor CM is equipped with the inner rotor 132 
and an outer rotor 134 as it is mentioned later, and both are the motors for Rota which can rotate 
relatively. In the front-wheel power system, the outer-rotor shaft 135 which is the axis of rotation 
of the outer rotor 134 of the clutch motor CM is combined with the driving shaft 1 12 through the 
gear change gear 204. The driving shaft 1 12 is combined with the front axle 1 16 equipped with front 
wheels 1 16R and 1 16L through the gear change gear 1 1 1 and the differential gear 1 14. 
[0037] In addition, a damper 130 connects the crankshaft 156 and the inner rotor shaft 133 of this 
engine 150, and it is prepared in order to suppress the amplitude of the torsional oscillation of a 
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crankshaft 156. Moreover, it is fixed to the case and the 3rd clutch 223 is for grasping the inner 
rotor shaft 133 to rotation impotentia. In case the 3rd clutch 223 adds damping torque to front 
wheels 1 16R and 1 16L by reviving by the clutch motor CM, it will be in an integrated state, and it 
receives the reaction force torque of damping torque by grasping the inner rotor shaft 133 to 
rotation impotentia. 

[0038] Drawin g 3 is explanatory drawing showing the composition of the gear change gear 204. The 
gear change gear 204 consists of a planetary gear 210 and two clutches C1 and C2. A planetary 
gear 210 consists of three portions of the planetary carrier 213 equipped with two or more planetary 
pinion gears which revolve around the sun while it is arranged between a sun gear 21 1, two gears of 
the same axle which become starter-ring 212, and sun gears 21 1 and starter rings 213 and the 
periphery of a sun gear 21 1 is rotated. The starter ring 212 is being fixed to the case by rotation 
impotentia as shown in drawing 3 . 

[0039] Although it is the matter of common knowledge on mechanism study, if the ratio of the 
number of teeth of a starter ring 212 and the number of teeth of a sun gear 21 1 is set to rho 
(number-of-teeth <1 of the number of teeth / starter ring 212 of the rho= sun gear 211), the 
following relational expression (1) will be materialized in the rotational frequency of three gears 
which constitute a planetary gear 204. 
Nr-Nc=rhox (Nc-Ns) ... (1) 

Here, the rotational frequency of a starter ring 212 and Nc mean the rotational frequency of the 
planetary carrier 213, and, as for Ns, Nr means the rotational frequency of a sun gear 21 1 . In this 
example, since the rotational frequency Nr of a starter ring 212 is a value 0, it is equivalent to the 
following formula (2). [ of an upper formula (1) ] 
Ns=(1+1/rho) xNc ... (2) 

[0040] The driving shaft 1 12 is combined with the sun gear 21 1 of the planetary gear 210 which 
constitutes the gear change gear 204 in the front-wheel power system. It is combined with the gear 
change gear 204 through the clutch 221,222, if the 2nd clutch 222 is connected releasing the 1st 
clutch 221, the outer-rotor shaft 135 and a sun gear 21 1 will be combined, and the outer-rotor shaft 
135 combined with the outer rotor 134 will be in the state where the outer-rotor shaft 135 and the 
driving shaft 1 12 were linked directly after all. The power outputted from the outer-rotor shaft 135 
at this time is transmitted to a driving shaft 1 12, without changing a rotational frequency and torque. 

[0041] Conversely, if the 1st clutch 221 is connected releasing the 2nd clutch 222, the outer-rotor 
shaft 135 and the planetary carrier 213 will be combined. The rotational frequency Ns of a sun gear 
21 1 becomes larger than the rotational frequency Nc of the planetary carrier 213 a passage clearer 
than an upper formula (2). Therefore, when a clutch 221,222 is made into an above-mentioned 
integrated state, the power of the outer-rotor shaft 135 is changed into power with a large 
rotational frequency and small torque, and is transmitted to a driving shaft 1 12. Thus, by changing 
the integrated state of a clutch 221,222, the gear change gear 204 changes gradually the power 
transmitted to a driving shaft 1 12 from the outer-rotor shaft 135. The change of these clutches 
221,222 is performed according to the change control signal outputted from a control unit 190. In 
addition, about a setup of gear ratio [ of a planetary gear 210 ] rho, and the gear ratio of the power 
transfer gear 1 1 1 , it mentions later. 

[0042] Next, a rear wheel power system is explained. In the rear wheel power system, the assistant 
motor AM is arranged and it is combined with the rear axle 1 18 which the output shaft combined 
with Rota 142 of the assistant motor AM equipped with rear wheels 1 18R and 1 18L through the 
differential gear 1 15 as shown in drawing 1 and drawing 2 . The stator 144 of the assistant motor 
AM is being fixed to the case impossible [ rotation ]. 

[0043] Next, the composition of the clutch motor CM and the assistant motor AM is explained. The 
clutch motor CM is constituted as a synchronous motor generator of opposite Rota, and is equipped 
with the inner rotor 132 which has two or more permanent magnets in a peripheral face, and the 
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outer rotor 134 around which the three phase coil which forms rotating magnetic field was wound. 
An outer rotor 134 carries out the laminating of the sheet metal of a nondirectional magnetic steel 
sheet is formed, and is relatively supported to revolve possible [ rotation ] to the inner rotor 132. 
This motor CM operates as a motor in which both do a rotation drive relatively according to the 
interaction of the magnetic field by the permanent magnet with which the inner rotor 132 was 
equipped, and the magnetic field formed with the three phase coil with which the outer rotor 134 
was equipped, and operates also as a generator which makes the ends of the three phase coil with 
which the outer rotor 134 was equipped by these interactions produce electromotive force 
depending on the case. 

[0044] Since the both sides of the inner rotor 132 and an outer rotor 134 can rotate, the clutch 
motor CM can transmit the power inputted from the inner rotor shaft 133 to the outer-rotor shaft 
135. If it carries out power running, using the clutch motor CM as a motor, the power with which 
torque was added will be transmitted to the outer-rotor shaft 135, and residual power can be 
transmitted, taking out a part of power in the form of power, if regeneration operation is carried out 
as a generator. Moreover, if power-running or regeneration operation is not performed, either, it will 
be in the state where power is not transmitted to an outer rotor 134 from the inner rotor 132. This 
state is equivalent to the state where the mechanical clutch was made release. 
[0045] The clutch motor CM is electrically connected to the battery 1 94 through the slip ring 1 38 
and the 1st drive circuit 191. In this example, the nickel-hydrogen battery is used as a battery 194. 
The drive circuit 191 is the transistor inverter which equipped the interior with two or more 
transistors which are switching elements, and each transistor turns it on and off in connection with 
the control signal from a control unit 190. If a control unit 190 carries out PWM control of the time 
of turning on and off of the transistor of the drive circuit 191, the three-phase alternating current 
which uses a battery 194 as a power supply will flow to the outer rotor 134 of the clutch motor CM 
through the slip ring 138. Rotating magnetic field are formed in an outer rotor 134 of this three- 
phase alternating current, and the clutch motor CM rotates. 

[0046] The assistant motor AM is constituted as a synchronous motor generator like the clutch 
motor CM, and is equipped with Rota 142 which has two or more permanent magnets in a peripheral 
face, and the stator 143 around which the three phase coil which forms rotating magnetic field was 
wound. The stator 143 of the assistant motor AM also carries out the laminating of the sheet metal 
of a nondirectional magnetic steel sheet, and is formed. A stator 143 is the point currently fixed to 
the case impossible [ rotation ], and differs from the outer rotor 134 of the clutch motor CM. The 
assistant motor AM is electrically connected to the battery 194 through the 2nd drive circuit 192. 
The 2nd drive circuit 192 is constituted by the transistor inverter like the 1st drive circuit 191. If 
the transistor of the drive circuit 192 is switched with the control signal of a control unit 190, the 
three-phase alternating current will flow to a stator 144, rotating magnetic field will be produced, 
and the assistant motor AM will rotate. 

[0047] The operational status of hybrid vehicles including control of the clutch motor CM and the 
assistant motor AM is controlled by the control unit 190 (refer to drawin g 2 ). Like [ a control unit 
190 ] EFIECU170, it is the one-chip microcomputer which has CPU, ROM, RAM, etc. inside, and it is 
constituted so that various control processings which CPU mentions later according to the program 
recorded on ROM may be performed. In order to enable these control, various kinds of sensors and 
switches are electrically connected to the control unit 190. As the sensor connected to the control 
unit 190, and a switch, there are accelerator pedal position-sensor 164a, brake-pedal position- 
sensor 165a, the shift position sensor 184, a coolant temperature sensor 174, a remaining capacity 
detector 199 of a battery 194, etc. The control unit 190 is exchanging information various in 
between EHECU(s)170 which input the various signals of the operation section, the charge state of 
a battery 194, etc. through these sensors, and control an engine 150 by communication. 
[0048] Next, a setup of gear ratio [ of the planetary gear 210 which constitutes the gear change 
gear 204 ] rho, and the gear ratio of the power transfer gear 1 1 1 is explained. First, the gear ratio of 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgLeije 



07/08/15 



Page 9 of 1 9 



the power transfer gear 1 1 1 is explained. This gear ratio is set up based on the case where vehicles 
accelerate, when the gear ratio in the state 204, i.e., a gear change gear, where the 2nd clutch 222 
shown in drawing 3 was combined is a value 1. 

[0049] The relation between run torque and the output torque from a front axle is shown in drawing 
4 . The curve Ld of drawing 4 shows the run torque in the case of making a round of visits at a fixed 
speed, and Curve La shows the maximum of the demand torque in the case of accelerating. 
Naturally, when vehicles accelerate, it is necessary to output bigger torque than run torque. In this 
case, in order to stabilize vehicles and to accelerate, it is necessary to make torque outputted from 
a front axle 1 16 and a rear axle 1 18 respectively suitable distribution. Although it is necessary to set 
up experimentally in order for this distribution to change according to distribution of the load 
concerning each wheel, or the relation between a wheel position and the center of gravity of 
vehicles, it is desirable to make it not incline extremely as compared with the torque to which the 
torque outputted from a rear axle 1 18 at least is outputted from a front axle 1 16. In this example, 
after taking into consideration the balance of the torque outputted from an order ring, the torque 
which should be outputted from a front axle 1 16 at the time of acceleration was set up, as shown in 
the curve L2 of drawing 4 . According to this setup, when the vehicle speed is V2, for example, 
torque Tf2 will be outputted from a front axle 1 16, and torque Tr2 will be outputted from a rear axle 
1 18. The passage clear from drawing 4 , by this example, it is set up so that torque distribution of a 
front axle 1 16 may become large as compared with a rear axle 1 18 at the time of acceleration. The 
gear ratio of the power transfer gear 1 1 1 is set up so that torque (curve L2) set up in this way may 
be realized. 

[0050] Between the inner rotor 132 of the clutch motor CM, and an outer rotor 134, since the 
principle of operation reaction works, the torque outputted from an engine 150 and the torque 
transmitted to the outer-rotor shaft 135 become always equal. On the other hand, the torque 
outputted from a front axle 1 16 is changeable by changing the gear ratio of the power transfer gear 
111. Since the power output unit of this example is controlled so that total of the power outputted 
from the both sides of a front axle 1 16 and a rear axle 1 18 serves as demand power, the torque 
outputted from a rear axle 1 18 according to the size of the torque outputted from a front axle 1 16 
changes, as mentioned later. Therefore, torque distribution of a front axle 1 16 and a rear axle 1 18 
can be adjusted by adjusting the gear ratio of the power transfer gear 111. The gear ratio of the 
power transfer gear 111 is set up so that the torque which is suitable torque distribution when the 
power equivalent to the power which is needed for acceleration is being outputted from the engine 
1 50, namely, is outputted from a front wheel may turn into torque expressed with the curve L2 in 
drawing 4 . 

[0051] A setup of gear ratio rho of the gear change gear 204 is explained. Gear ratio rho of the gear 
change gear 204 becomes settled by the ratio of the number of teeth of a starter ring 212, and the 
number of teeth of a sun gear 211 as it was described previously. The number of teeth of the 
planetary carrier 213 does not affect conversion of the torque in the gear change gear 204. The 
gear ratio of the gear change gear 204 is set up in the state where the 2nd clutch 222 in drawing 3 
was combined, based on the case where it runs a road surface without inclination by constant 
speed. 

[0052] In order for vehicles to run at a fixed speed, run torque and the output torque need to 
balance. In this example, control to which total of the power outputted from a front axle 1 16 and a 
rear axle 1 18 becomes equal to demand power is performed as mentioned later. For example, when 
the torque outputted from a front axle 1 16 does not fulfill run torque, the assistant motor AM 
combined with the rear axle 1 18 is driven, and the torque of an insufficiency is compensated. 
Conversely, when the torque outputted from a front axle 1 16 is larger than run torque, it revives by 
the assistant motor AM and a load is given to a rear axle. However, the latter state is in a state to 
avoid on operation efficiency since it is not desirable, if it can do. If it is going to avoid the state 
regenerated by the assistant motor AM, i.e., the state of adding torque negative by the rear axle 
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118, it is desirable to make it the torque outputted from a front axle 1 16 not exceed run torque 
greatly. 

[0053] When the 2nd clutch 222 is combined, the outer-rotor shaft 135 will be in the state where it 
was combined with the planetary carrier 213, torque conversion is carried out according to gear 
ratio rho, and the power is outputted from a driving shaft 1 12, as a result a front axle 1 16. According 
to the formula (2) shown previously, there is a relation "Ns=(1+1/rho) xNc" Unrelated. The 
rotational frequency Ns of a sun gear 21 1 is higher than the rotational frequency Nc of the planetary 
carrier 213. Therefore, in the state where the 2nd clutch 222 was combined, the power outputted 
from the outer-rotor shaft 135 will have a high rotational frequency, torque will be changed into low 
power, and it will be outputted from a driving shaft 1 12. From a front axle 1 16, the torque further 
changed by the power transfer gear 1 1 1 will be outputted. 

[0054] In consideration of these situations, the gear ratio of the gear change gear 204 is decided. 
When maintaining a certain predetermined design speed, making a round of visits around a road 
surface without inclination and an engine 150 is operated by efficient operational status, gear ratio 
rho of the gear change gear 204 is set up so that the torque outputted from a front axle may 
balance with run torque mostly. The curve L1 of drawing 4 shows the set point of the torque 
outputted from a front axle 1 16 in above-mentioned operational status. In running by the vehicle 
speed V1, it means that it can run only with the torque outputted from a front axle 1 16. The vehicle 
speed outputs the torque of an insufficiency from a rear axle 1 18 at a speed higher than V1. 
Although it will revive by the assistant motor AM and will run to a rear axle 1 18 in the vehicle speed 
lower than V1, applying a load, the size can be stopped comparatively small in a setup of this 
example. In addition, in the vehicle speed lower than V1, it is good also as what stops operation of 
an engine 150, and drives and runs the assistant motor AM and the clutch motor CM. 
[0055] The relation between the integrated state of the clutch of the gear change gear 204 and the 
power outputted from a front axle 1 16 is explained. Drawing 5 is explanatory drawing having shown 
change of the integrated state of the clutch in the gear change gear 204, and the relation of the 
power outputted from a front axle 1 16. The power with which the curves PW1 and PW2 in drawing 5 
are outputted from a front axle, respectively shows the line which becomes fixed with values PW1 
and PW2, respectively. The curve L1 shows the power outputted from a front axle, where the 1st 
clutch 221 is combined, and the curve L2 shows the power outputted from a front axle where the 
2nd clutch 222 is combined. If a clutch is changed and the 1st clutch 221 is combined when the 
power which is equivalent to the point Q2 in drawing 5 where the 2nd clutch 222 is combined is 
outputted, the power outputted from a front axle will have low torque, it will shift to the point with a 
high rotational frequency, and the power equivalent to the point Q1 in drawing 5 will be outputted. 
Only by the change of the integrated state of a clutch, the power outputted from a front axle does 
not change with a value PW1. 

[0056] Next, the case where the vehicle speed is fixed at Vel is considered. Suppose that the power 
which is equivalent to a point Q1 from a front axle 221 where the 1st clutch 221 is combined is 
outputted. If it is going to combine the 2nd clutch 222 at this time, with the vehicle speed 
maintained, the power equivalent to the point Q3 in drawing 5 will be outputted from a front axle 
116. In order to output the power which is equivalent to a point Q3 since only the power equivalent 
to a point Q2 is outputted, it is necessary to make the rotational frequency of the clutch motor CM 
increase from a front axle 1 16 only by changing the integrated state of a clutch as explained 
previously, consequently, the vehicle speed Vel — when the 2nd clutch 222 is combined in the fixed 
bottom, the power outputted from a front axle 1 16 compared with the state where the 1st clutch 
221 is combined increases from a value PW1 to a value PW2 If the power which is equivalent to 
demand power from an engine 150 is continuing being outputted, while the power outputted from a 
front axle 1 16 by changing the integrated state of a clutch 221,222 under the conditions of vehicle 
speed regularity increases to a value PW2, the power revived by the clutch motor CM decreases, 
and the power outputted from a rear axle 1 18 decreases. 
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[0057] In addition, torque changes a little at a point Q2 and a point Q3 because the operation point 
of an engine 150 is also changing in connection with the power which should be outputted from an 
engine 150 according to the vehicle speed changing. It is also possible to control operation of an 
engine 1 50 naturally, so that both torque is in agreement. 

[0058] (2) Explain torque control processing, next torque control processing of the hybrid vehicles 
of this example. It is distributed and transmitted to a front axle 1 1 6 and both the shafts of a rear 
axle 1 18, the hybrid vehicle which has the composition mentioned above outputting the power which 
is equivalent to demand power at the time of the usual run, and changing it into the rotational 
frequency and torque of a request of the outputted power from an engine 150. The control for 
outputting demand power from a front axle 1 16 and a rear axle 1 18 is explained using drawing 6 . 
Drawing 6 is a flow chart which shows the flow of the torque control routine of the power output 
unit of this example. This flow chart is periodically performed by CPU with which the interior of the 
control unit 190 explained previously was equipped. 

[0059] If a torque control routine is started, CPU in a control unit 190 will compute the output 
energy Pd as total of the power outputted from a front axle 1 16 and a rear axle 1 18 (Step S10). This 
energy Pd is equivalent to the energy which is needed for a hybrid rolling stock run. The output 
energy Pd is computed according to the amount AP of treading in of the accelerator detected by 
the vehicle speed of hybrid vehicles, and accelerator pedal position-sensor 164a etc. 
[0060] In addition, since it is made in consideration of the energy balance per unit time, a torque 
control shall mean the energy per unit time, when [ all ] calling it energy in the following explanation. 
Therefore, in this specification, terms called energy are power and homonymy. Electrical energy is 
power and homonymy similarly. 

[0061] Next, CPU computes charge-and-discharge power Pb (Step S15). The charge state of a 
battery 1 94 is controlled to maintain within the limits of predetermined [ which was defined 
beforehand ], and the charge-and-discharge power Pb is found according to the charge state of a 
battery 194 as energy which the charge and electric discharge which are performed in order to 
maintain in this range take. Then, CPU computes the drive energy Ph of auxiliary machinery (Step 
S20). Auxiliary machinery means electrical machinery and apparatus, such as air-conditioning 
equipment carried in vehicles. 

[0062] The demand power Pe is computed by total of each energy computed above (Step S25). That 
is, it is Pe=Pr+Pb+Ph. This power turns into power which should be outputted from an engine 150. 
Based on this demand power, the operation point Ne of an engine 150, i.e., a target rotational 
frequency, and the target torque Te are set up (Step S30). A setup of the operation point gives 
priority to and sets up the operation efficiency of an engine 150 fundamentally according to the map 
defined beforehand. 

[0063] Drawing 7 is explanatory drawing having shown the example of this map. Drawin g 7 shows 
[ the rotational frequency Ne of an engine ] the operational status of an engine 1 50 to the horizontal 
axis for Torque Te for the vertical axis. The curve B in drawing 7 shows the critical range which can 
operate an engine 150. alpha 6 shows the operation point with which the operation efficiency of an 
engine 150 becomes fixed from the curve alpha 1. Operation efficiency becomes low at the order of 
alpha 1 to alpha 6. Moreover, the line which becomes respectively fixed [ C3 / the power (rotational 
frequency x torque) outputted from an engine 150 ] from a curve C1 is shown. 
[0064] In outputting the power which operation efficiency is greatly different, for example, is 
equivalent to a curve C1 according to a rotational frequency and torque as an engine 150 is shown 
• n drawing 7 , operation efficiency becomes [ the time of operating an engine 150 on the operation 
point (a rotational frequency and torque) equivalent to A1 point of drawing 7 ] high most. In 
outputting the power which is equivalent to curves C2 and C3 similarly, efficiency becomes [the 
case where it operates by A2 in drawing 7 , and A3 point ] high most. Selection of the operation 
point which should be outputted and with which operation efficiency becomes high most for every 
power obtains the curve A in drawing 7 . This is called performance curve. 
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[0065] In a setup of the operation point in Step S50, the performance curve called for 
experimentally beforehand is memorized as a map to ROM, the operation point according to the 
demand power Pe is read from this map, and the rotational frequency and torque of an engine 1 50 
are set up. By carrying out like this, the high operation point of operation efficiency can be set up 
most. 

[0066] In this way, after setting up the operation point of an engine 150, CPU performs reduction 
gear ratio change control (Step S100). This control is control which changes gradually a relation with 
the torque and the rotational frequency which are outputted from the torque and the rotational 
frequency which are outputted from the outer-rotor shaft 135, and a driving shaft 1 12 by changing 
the integrated state of the clutch 221,222 of the gear change gear 204. By performing this control, 
distribution of the power transmitted to a front axle 1 16 among the power outputted from an engine 
150 will fluctuate. Change of this distribution appears as change of the rotational frequency of the 
clutch motor CM. This control is explained in full detail behind. 

[0067] After determining the integrated state of a clutch 221,222 and setting up the rotational 
frequency of the clutch motor CM by reduction gear ratio change processing, CPU sets up the 
torque instruction value of the clutch motor CM and the assistant motor AM (Step S200). The 
setting method of each torque instruction value is as follows. 

[0068] Since the inner rotor 132 of the clutch motor CM is combined with the crankshaft 156 of an 
engine 150, based on the principle of operation reaction, the absolute value of the output torque of 
the clutch motor CM becomes equal to the load torque of an engine 150. However, the sign changes 
according to the size relation between the outer rotor 134 of the clutch motor CM, and the 
rotational frequency of the inner rotor 132. Since the direction which an outer rotor 134 rotates 
relatively to the inner rotor 132, and the torque added to an outer rotor 134 are in agreement when 
the outer rotor 134 is rotating at the rotational frequency higher than the inner rotor 132, the clutch 
motor CM will be in a power running state. At this time, the torque instruction value of the clutch 
motor CM turns into the same value as the target torque Te of an engine 150. 

[0069] Conversely, when the outer rotor 134 is rotating at the low rotational frequency rather than 
the inner rotor 132, since the direction which an outer rotor 134 rotates relatively to the inner rotor 
132, and the torque added to an outer rotor 134 become an opposite direction, the clutch motor CM 
will be in a regeneration state. At this time, the torque instruction value of the clutch motor CM 
serves as -Te which is the value which attached the negative sign to the target torque Te of an 
engine 150. 

[0070] The difference of the rotational frequency of an outer rotor 134 and the rotational frequency 
of the inner rotor 132 is decided by the difference of the rotational frequency of the inner rotor 
shaft 133, and the rotational frequency of an engine 150. The rotational frequency of the inner rotor 
shaft 133 is determined by the gear ratio in the vehicle speed and the power transfer gear 111, and 
the gear change gear 204. The gear ratio of the gear change gear 204 is determined by reduction 
gear ratio change control. 

[0071] On the other hand, the torque instruction value of the assistant motor AM is set up 
according to the difference of the demanded torque and the output torque from a front axle 1 1 6. 
That is, when the output torques from a front axle 1 16 are insufficient to the demanded torque, the 
torque of the insufficiency turns into an output torque of the assistant motor AM. In this case, in 
order that the torque outputted from a front axle 1 16 may not fulfill demand torque, power running 
of the assistant motor AM is carried out, and the torque of an insufficiency is outputted from a rear 
axle 1 18. Conversely, when excessive torque is outputted from the clutch motor CM, the torque 
instruction value of the assistant motor AM serves as negative, and the assistant motor AM will be 
in a regeneration state. In addition, the output torque from a front axle 1 16 can multiply by it and 
ask the torque instruction value (Step S200) of the clutch motor CM for the proportionality 
coefficient according to the gear ratio of the gear change gear 204, and the gear ratio of the power 
transfer gear 111. 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgLeije 



07/08/15 



Page 1 3 of 1 9 



[0072] In this way, based on the set-up value, operation of the clutch motor CM, the assistant 
motor AM, and an engine is controlled (Step S205). Control of a well-known synchronous motor can 
be applied about control of motors MG1 and MG2, for example, control given in JP,9-47094,A can be 
applied. Moreover, since control of an engine 150 is also well-known technology, detailed explanation 
is omitted here. In addition, EFIECU170 is performing the control of an engine 150 itself, and it is 
only that a control unit 190 outputs the various information which is needed for this control. 
[0073] The example of the torque conversion performed by above-mentioned control is shown. 
Drawing 8 is explanatory drawing showing signs that the rotational frequency and torque of power 
which are outputted from an engine 150 are changed and outputted. The power which consists of 
power Ne equivalent to P1 point of drawing 8 , i.e., a rotational frequency, and torque Te is 
outputted from the engine 150, and the case where a rotational frequency changes and outputs this 
to the low high power (power equivalent to P2 point) of torque is considered. The curve in drawin g 8 
means the line with the fixed power given with rotational frequency x torque. The output torque of a 
point P2 is total of the torque outputted by both of the driving shaft 1 16,1 18 combined with each 
order ring. Since it is easy, the gear ratio in the power transfer gear 1 1 1 and the gear change gear 
204 is assumed to be a value 1. If hybrid vehicles are running the order ring in the state where 
slipping is not produced, at this time, the rotational frequency of the outer-rotor shaft 135 and a 
rear axle 1 18 is in agreement at the rotational frequency Ndf in which both become settled 
according to the vehicle speed. 

[0074] Since the outer rotor 134 is rotating at the low rotational frequency Ndf rather than the 
rotational frequency Ne of the inner rotor 132, the torque instruction value of the clutch motor CM 
is -Te, and will be in a regeneration state as it was explained previously. The power revived by the 
clutch motor 134 at this time is equal to an outer rotor 134, the rotational frequency difference 
(Ne-Ndf) of the inner rotor 132, and a product with Torque Te. This is equivalent to the area of the 
portion shown by G1 of drawing 8 . 

[0075] From the assistant motor AM, the torque Tdr which runs short to the torque demanded is 
outputted. The output of this torque is performed by carrying out power running of the assistant 
motor AM. Since the rotational frequency of the rear axle 1 18 with which the assistant motor AM 
was combined is Ndf, in order to output the above-mentioned torque, by the assistant motor AM, 
the power equivalent to the product of a rotational frequency Ndf and Torque Tdr will be consumed. 
This power is equivalent to the area of the portion shown by G2 in drawing 8 . 

[0076] Generally the area of G1 in drawin g 8 and the area of G2 become equal. This relation can be 
easily proved, if the power of points P1 and P2 considers the relation that regularity, i.e., rotational 
frequency x torque, is fixed. This means that the assistant motor AM can be driven using the power 
which revives the operation efficiency of equipment by 100%, then the clutch motor CM, and is 
obtained. Although the gear ratio of the power transfer gear 1 1 1 and the gear change gear 204 was 
assumed to be a value 1 and the above-mentioned example explained it, the same relation is 
materialized when gear ratio is other values. 

[0077] In addition, if the power stored in the battery 194 is used, it is also possible to output the 
torque more than Tdr from the assistant motor AM. The power more than the power currently 
outputted from the engine 150 at this time will be outputted from a front axle 1 16 and a rear axle 
1 18. Moreover, if the power outputted from the assistant motor AM is suppressed, a battery 194 
can also be charged with a part of power revived by the clutch motor CM. It is also possible in the 
assistant motor AM regeneration or to carry out power running and to output power, carrying out 
power running of the clutch motor CM naturally. Since the operational status regenerated by the 
assistant motor AM means outputting the torque of the surplus which does not originally need to be 
outputted, it cannot be said as desirable operational status on operation efficiency, as stated 
previously. 

[0078] Next, the reduction gear ratio change control in this example is explained. The flow of the 
reduction gear ratio change control routine in this example is shown in drawing 9 . If a reduction 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



07/08/15 



Page 14 of 19 



gear ratio change control routine is started, CPU will read the amount AP of accelerator treading in 
detected by accelerator pedal position-sensor 164a (Step S105). Next, rate-of-change dAP/dt of 
the amount of accelerator treading in is computed (Step S1 10). Rate-of-change dAP/dt is the value 
which was detected at the above-mentioned step S105 from the amount of accelerator treading in 
detected when a reduction gear ratio change control routine was carried out last time and which ** 
(ed) variation until it breaks in and results in an amount by the time interval dt in the meantime. The 
case where the amount of accelerator treading in increases rate-of-change dAP/dt compared with 
last time, respectively serves as positive. 

[0079] Next, it judges whether the absolute value of rate-of-change dAP/dt of the amount of 
accelerator treading in is larger than the predetermined value alpha (Step S1 15). The predetermined 
value alpha is a value used as the decision criterion of whether to perform change operation of the 
, clutch 221,222 of the gear change gear 204, when the absolute value of rate-of-change dAP/dt of 
the amount of accelerator treading in is below the predetermined value alpha, is judged to be what 
does not need to change the clutch 221,222 of the gear change gear 204, and once ends a reduction 
gear ratio change control routine. 

[0080] When the absolute value of rate-of-change dAP/dt of the amount of accelerator treading in 
is larger than the predetermined value alpha, it is judged as the power which changes a clutch 
221,222. When an accelerator pedal 164 is rapidly broken in as a situation applicable to this, the 
case where treading in to an accelerator pedal 1 64 is weakened rapidly is mentioned. When rate-of- 
change dAP/dt is positive (Step S120), it gets into an accelerator pedal, and when what bigger 
torque than the torque which was being outputted until now should be outputted for is demanded, it 
corresponds. Therefore, CPU performs low-gear change processing (Step S130). 
[0081] In addition, about judgment whether a clutch is changed by size relation between the 
absolute value of rate-of-change dAP/dt of the amount of accelerator treading in, and the 
predetermined value alpha, in order to avoid the phenomenon in which the change of a clutch is 
performed frequently, it is desirable to establish a fixed hysteresis. Moreover, when the rotational 
frequency of the clutch motor CM and a planetary gear 210 has a limit, you may prepare the limiter 
which forbids reduction gear ratio change control according to the vehicle speed so that this limit 
may not be exceeded. Furthermore, when it is judged from the relation between the amount of 
accelerator treading in, and the vehicle speed that acceleration was completed, it is good also as 
what performs reduction gear ratio change processing so that suitable torque distribution according 
to the vehicle speed at the time may be realized. 

[0082] A flow chart is shown in drawing 10 about low-gear change processing. If this routine is 
started, as for CPU, Flag CF will judge whether it is a value 1 (Step S132). It means that Flag CF is 
in the state, i.e., a low-gear state, where the 1st clutch 221 is combined when it is a flag showing 
the integrated state of the gear change gear 204 and is a value 1. Therefore, when Flag CF is a 
value 1, CPU ends low-gear change processing, without processing anything. 

[0083] On the other hand, when Flag CF is a value 0, the 1st clutch C1 is separated that a clutch 
should be changed (Step S134). This will be in the state where power is not transmitted to a driving 
shaft 1 12 at all. Next, CPU computes target rotational frequency Nc* of the clutch motor CM (Step 
S136). Since these processings are performed while vehicles run, the vehicle speed needs to be 
maintained by about 1 constant value. If it is going to change to the state where the 2nd clutch 222 
was combined where the vehicle speed is kept constant as explained previously, it is necessary to 
increase the rotational frequency of the clutch motor CM (refer to drawing 5 ). It can ask for this 
rotational frequency according to the gear ratio at the time of combining the vehicle speed and the 
2nd clutch 222, and the rotational frequency of an engine 150. 

[0084] CPU accelerates the clutch motor CM so that the rotational frequency of the clutch motor 
CM may be in agreement with target rotational frequency Nc* (Step S138), and it connects the 2nd 
clutch (Step S140). A clutch can be changed without being able to connect the 2nd clutch and being 
accompanied by the shock, after making in agreement the rotational frequency of the planetary 
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carrier 213, and the rotational frequency of the outer-rotor shaft 135 by the above control. In this 
way, after changing a clutch, CPU substitutes a value 1 for the flag CF showing the integrated state 
of a clutch (Step S142), and ends low-gear change processing. Moreover, a reduction gear ratio 
change control routine is also ended ( drawing 9 ). 

[0085] On the other hand, since reducing the torque which was being outputted until now means 
what is demanded when rate-of-change dAP/dt of the amount of accelerator treading in is not 
positive (Step S120), CPU performs high-gear change processing (Step S150). 
[0086] A flow chart is shown in drawing 1 1 about high-gear change processing. If this routine is 
started, as for CPU, Flag CF will judge whether it is a value 0 (Step S152). Since it means that it is 
in the state, i.e., a high-gear state, where the 2nd clutch 222 is combined when Flag CF is a value 0, 
CPU ends high-gear change processing, without processing anything. 

[0087] When Flag CF is a value 1, the 2nd clutch 222 is separated that a clutch should be changed 
(Step S154). This will be in the state where power is not transmitted to a driving shaft 1 12 at all. 
Next, CPU computes target rotational frequency Nc* of the clutch motor CM (Step S156). Where 
the vehicle speed is maintained at about 1 constant value, when performing high-gear change 
processing, it is necessary to decrease the rotational frequency of the clutch motor CM in low-gear 
change processing ( drawin g 10 ) (refer to drawing 7 ). 

[0088] CPU slows down the clutch motor CM so that the rotational frequency of the clutch motor 
CM may be in agreement with target rotational frequency Nc* (Step S158), and it connects the 1st 
clutch 221 (Step S160). A clutch can be changed without being able to connect the 1st clutch 221 
and being accompanied by the shock, after making in agreement the rotational frequency of a sun 
gear 221, and the rotational frequency of the outer-rotor shaft 135 by the above control. In this 
way, after changing a clutch, CPU substitutes a value 0 for the flag CF showing the integrated state 
of a clutch (Step S162), and ends high-gear change processing. Moreover, a reduction gear ratio 
change control routine is also ended ( drawing 9 ). 

[0089] After reduction gear ratio change control is performed as previously explained using drawin g 
6 , according to the gear ratio of the gear change gear 204, the torque of the clutch motor CM and 
the assistant motor AM is set up, and it is controlled so that the torque outputted from a front axle 
1 16 and a rear axle 1 18 becomes equal to demand power as total. 

[0090] The power which is equivalent to the point Q1 of drawing 5 from a front axle 1 16 if high-gear 
change processing is performed maintaining the vehicle speed at a value Vel if the relation of the 
power and reduction gear ratio change control which are outputted from a front axle 1 16 and a rear 
axle 1 18 is based and explained to drawing 5 will be outputted, and if low-gear change processing is 
performed, the power equivalent to the point Q3 of drawing 5 will be outputted. Naturally, the power 
with which the direction at the time of performing low-gear change processing (point Q3) is 
outputted from a front axle 1 16 becomes large. While performing high-gear change processing, the 
power which is equivalent to a point Q2 from the outer-rotor shaft 135 is outputted, and this power 
is changed into the rotational frequency and torque which are equivalent to a point Q1 by the gear 
change gear 204, and it is outputting from the front axle 1 16. The rotational frequency of the outer- 
rotor shaft 135 becomes higher than the case (state where the 1st clutch 221 was combined) where 
the direction at the time of performing low-gear change processing (state where the 2nd clutch 222 
was combined) performs high-gear change processing. 

[0091] When low-gear change processing is performed (i.e., when the 1st clutch 221 was released 
and the 2nd clutch 222 is combined), the principle by which the ratio which distributes the power 
outputted from the engine 150 to a front axle 1 16 and a rear axle 1 18 is changed is explained. For 
example, since the rotational frequency of an outer rotor 134 is operated in the state of the low 
rather than the inner rotor 132 when power is revived transmitting a part of power outputted from 
the engine 150 to the outer-rotor shaft 135, by low-gear change processing, the rotational 
frequency of the outer-rotor shaft 135 is high, the difference of the relative rotational frequency of 
the inner rotor 132 and an outer rotor 134 is small, and the bird clapper means the bird clapper. 
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When the engine 150 is operated at fixed torque and a fixed rotational frequency, if the difference of 
the relative rotational frequency of the inner rotor 132 and an outer rotor 134 becomes small, the 
power revived there will become small. Therefore, when low-gear change processing is carried out, 
the power revived by the clutch motor CM becomes small. The. thing which does not consider the 
electric power supply from a battery 1 94, then this mean that the power outputted from the 
assistant motor AM decreases. 

[0092] As mentioned above, while increasing the rate of the power outputted from a front axle 1 16 
among the power outputted from an engine 150 if low-gear change processing is performed when 
the power outputted from an engine 150 is in agreement with demand power, the rate of the power 
outputted from a rear axle 118 will be decreased. If high-gear change processing is performed, the 
rate of the power conversely outputted from a front axle 1 16 will decrease, and the rate of the 
power outputted from a rear axle 1 18 increases. Thus, in reduction gear ratio change control, 
distribution of the output to the front axle 1 1 6 and rear axle 1 1 8 of power which are outputted from 
an engine 150 is changed. 

[0093] According to the hybrid vehicles explained above, it gets into accelerators, such as the time 
of acceleration and a climb, for example, and power can be increased, enlarging distribution of the 
power outputted from ( drawing 10 ) and a front axle by performing low-gear change processing, 
when the demand which increases the power which should be outputted is advanced. Consequently, 
the stability of the run in the time of acceleration and a climb etc. can be improved. Moreover, 
although gear ratio in the gear change gear 204 shall be changed in two stages, according to 
switchable, then various run states, power distribution can be more appropriately controlled by the 
above-mentioned example to further much gear ratio. And the big advantage about the hybrid 
vehicles of realizing a four-flower drive is not spoiled, without enabling this power distribution by 
comparatively easy hardware composition which adds the gear change gear 204, and using a 
driveshaft. 

[0094] In addition, as the 2nd mode of hybrid vehicles with the above composition, it shall replace 
with the clutch motor CM ( drawin g 1 ), and the composition using the planetary gear 120 and 
Generator G shall be taken. The composition of the hybrid vehicles by the 2nd mode is shown in 
drawing 12 . This planetary gear 120 of the planetary gear 210 ( drawing 3 ) used for the gear 
change gear 204 is another. 

[0095] The combination to the planetary gear 120 in the 2nd mode is explained. Rota of Generator G 
is combined with the sun gear 121 of a planetary gear 120. The crankshaft 156 of an engine 150 is 
combined with the planetary carrier 123. The gear change gear 204 is combined with the starter ring 
122. The internal configuration of the gear change gear 204 is the same as that of the 1st example 
( drawing 3 ). 

[0096] About the rotational frequency of each gear of a planetary gear 120, the relation naturally 
expressed with the formula (1) which explained previously is materialized. Moreover, although it is 
the matter of common knowledge on mechanism study, the relation expressed with the following 
formula (3) is materialized about the torque outputted and inputted by each gear. 
Ts=Tcxrho/(1 +rho) 
Tr=Tc/(1+rho) ... (3) 

Here, the torque of a sun gear 121 and Tc mean torque of the planetary carrier 123, and, as for Tr, 
Ts means the torque of a starter ring 122. Moreover, rho is the gear ratio of a starter ring 122 and a 
sun gear 121 . 

[0097] If the torque outputted from the engine 150 is inputted into a planetary gear 120 from the 
planetary carrier 123 a passage clearer than an upper formula (3), torque will be outputted to a sun 
gear 121 and a starter ring 122 at a fixed rate which becomes settled in gear ratio rho, respectively. 
This means that the ratio of the torque outputted from an engine 1 50 and the torque inputted into 
the gear change gear 204 is always fixed. In the 1st mode ( drawing 1 ) explained previously, the 
torque outputted from an engine 150 and the torque inputted into the gear change gear 204 were 
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equal on the mechanism of the clutch motor CM. Thus, the 2nd mode and 1st mode are common in 
that the ratio of the torque outputted from an engine 150 and the torque inputted into the gear 
change gear 204 cannot be changed freely. 

[0098] On the other hand, the generator combined there can be driven and generated by the torque 
outputted from the sun gear 121. The 2nd mode is common in the function of the clutch motor CM 
in the 1st mode in that a part of power outputted from the engine 150 is convertible for power. As 
mentioned above, it turns out that the hybrid vehicles of the 2nd mode constituted by replacing the 
clutch motor CM in the 1st mode by Generator G and the planetary gear 120 do so the same 
function as the hybrid vehicles in the 1st example. 

[0099] Although the integrated state of the clutch 221,222 in the gear change gear 204 has changed 
according to the amount of treading in of an accelerator pedal in the hybrid vehicles explained above 
by control of a control unit 190, it is good also as what performs this change manually. 
[0100] Moreover, in the above-mentioned hybrid vehicles, you may replace the position of the 
clutch motor CM as a transfer or a planetary gear 120, and the gear change gear 204. Moreover, the 
gear change gear 204 is not limited to the composition which used the planetary gear 210, but can 
adopt the various transmission currently used by common vehicles. Moreover, in the 2nd mode, if 
the planetary gear 120 and the gear change gear 204 as a transfer are constituted, it will not matter 
as what takes the composition which shares a part of planetary gear 120. 

[0101] (3) the hybrid car of the 2nd example — both — explain the hybrid vehicles as the 2nd 
example of this invention below Drawing 1 3 is the block diagram showing the composition of the 
hybrid vehicles as the 2nd example, the hybrid vehicles of the 2nd example — the hybrid vehicles 
(refer to drawin g 3 ) of the 1st example — receiving — the gear change gear 204 — changing — 
infinitely variable ** — the so-called CVT204a is used 

[0102] The composition of CVT204a in the 2nd example is explained. CVT204a transmits power to a 
driving shaft 1 12 from the outer-rotor shaft 135 with the pulley 224 of a couple attached in the 
outer-rotor shaft 135, the pulley 226 attached in the driving shaft 1 12, and the belt 225 held at both. 
The pulley 224 is constituted combining fast-pulley 224a and slide pulley 224b. The pulley 226 is 
similarly constituted combining fast-pulley 226a and slide pulley 226b, and the actuator 227 which 
makes this pulley 226b slide to shaft orientations is combined with slide pulley 226b. The contact 
surface with a belt 225 is carrying out the taper of each pulleys 224a, 224b, 226a, and 226b. 
Therefore, if slide pulley 226b is made to slide to shaft orientations with an actuator 227, the 
circumference radius of a belt 225 will be changed, a rotational frequency and torque can be 
changed and the power of the outer-rotor shaft 135 can be transmitted to a driving shaft 112. And 
unlike what changes gear ratio gradually like the gear change gear 204 shown in the 1 st example, 
conversion of a rotational frequency and torque can be performed continuously. This means that 
distribution of the power outputted from a front axle 1 16 and the power outputted from a rear axle 
1 18 can be changed continuously. 

[0103] The torque control routine in the 2nd example which has this composition is the same as 
that of the 1st example (refer to drawing 6 ). However, in the 2nd example, since power distribution 
can be changed continuously, reduction gear ratio change control (Step S100 of drawing 6 ) differs 
from the 1st example. The control which replaces the reduction gear ratio change control in the 1st 
example shall be called power proportioning control. Hereafter, this control processing is explained. 
[0104] Drawing 14 is a flow chart which shows the flow of the power proportioning-control routine 
of the 2nd example. If a power proportioning-control routine is started, CPU will read the vehicle 
speed and the amount AP of accelerator pedal treading in (Step S210). Based on these values, CPU 
sets up distribution of the power outputted from a front axle 1 16 and a rear axle 1 18 (Step S215). 
For example, since the time of acceleration is meant to the vehicle speed when the amount of 
accelerator treading in is large, torque outputted from a front axle 1 1 6 compared with a rear axle 
1 18 is enlarged. At this example, the map which set up suitable power distribution experimentally 
beforehand according to the vehicle speed and the amount of accelerator treading in was 
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memorized to ROM in a control unit 190, and power distribution is set up by reading this map. In 
order to set up power distribution more appropriately, it does not matter as a thing in which 
parameters, such as the vehicle speed, rate of change of the amount of accelerator treading in, and 
demand power, are made to participate. Since power distribution changes according to the change 
gear ratio of CVT204a, setting up power distribution turns into setting up the change gear ratio of 
CVT204a. 

[0105] In addition, since the demand power outputted from an engine 150 is separately set up as 
drawing 6 explained, setup of power distribution is setting up the power value outputted from a front 
axle 116 and a rear axle 118, and homonymy. Moreover, power distribution is not cared about as 
what considers and sets up ** which drives the assistant motor AM with the power supplied from a 
battery 1 94. 

[0106] Next, based on the set-up power distribution, target rotational frequency NC* of the clutch 
motor CM is computed (Step S22Q). Rotational frequency NC* of the clutch motor CM is defined 
according to the change gear ratio of CVT204a. About this point, it is as the same as the rotational 
frequency of the clutch motor CM changes according to the gear ratio of the gear change gear 204 
in the 1 st example. 

[0107] Based on the above setup, by outputting a driving signal to an actuator 227, CPU changes 
the change gear ratio of CVT204a (Step S225), and changes the rotational frequency of the clutch 
motor CM (Step S230). The torque outputted by the above processing from the rotational frequency 
and front axle 1 16 of the clutch motor CM is set up. CPU sets up the torque instruction value of 
the clutch motor CM and the assistant motor AM based on these values (Step S200 of drawin g 6 ), 
and controls operation of the clutch motor CM, the assistant motor AM, and an engine 150 (S205). 
The power which is equivalent to demand power with this control is outputted by suitable power 
distribution from a front axle 1 16 and a rear axle 1 18. 

[0108] When driving four flowers generally, it is made desirable to output power by the power 
distribution according to the distribution of load concerning each wheel. Since distribution of the 
power outputted by the function of CVT204a from a front axle 1 16 and a rear axle 1 18 can be 
changed continuously according to the hybrid vehicles of the 2nd example, it becomes possible to 
output power by more suitable torque distribution according to a rolling-stock-run state. 
[0109] Also in the hybrid vehicles of the 2nd example, like the 1st example, it can change into the 
clutch motor CM as a transfer, and a planetary gear can also be used. Moreover, the composition 
which replaced the transfer and the position of CVT204a is also possible. That is, although it has an 
engine 150, the clutch motor CM, CVT204a, and the composition of transmitting power in order of a 
driving shaft 1 12, in drawing 13 , it is also possible to consider as the composition which transmits 
power in order of an engine 150, CVT204a, the clutch motor CM, and a driving shaft 1 12. 
[01 10] It is good also as what anneals and controls control of operation of the clutch motor CM, the 
assistant motor AM, and an engine 150 about each power output unit of the 1st example explained 
above and the 2nd example when the change ( drawing 9 ) of a reduction gear ratio is performed and 
a change ( drawing 14 ) of power distribution is made. Since the power outputted from a front axle 
1 16 and a rear axle 1 18 changes rapidly when a reduction gear ratio is changed without this control, 
a shock may occur and a degree of comfort may be spoiled. If it is made for the torque by which a 
shell output is carried out as what controls by annealing, respectively to change smoothly, it will 
become possible [ easing this shock ]. It can anneal and control of various common knowledge can 
be applied as control. For example, the method of making the average of the torque instruction value 
set up in a certain cycle and the torque instruction value set up in the last cycle the torque 
instruction value used for control about the control routine performed periodically is possible. 
[01 1 1] As mentioned above, although the form of operation of this invention was explained, as for 
this invention, it is needless to say that it can carry out with the form which becomes various within 
limits which are not limited to the form of such operation at all, and do not deviate from the 
summary of this invention, for example, the above-mentioned example — a power output unit — a 
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hub — although explained taking the case of the case where it applies to lid vehicles, this invention 
can be applied to the various equipments demanded by outputting power not only from hybrid 
vehicles but from two output shafts 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is explanatory drawing showing the whole vehicles composition which carried the 
power output unit as an example of this invention. 

[Drawing, 2] It is explanatory drawing showing the outline composition of the power output unit as an 
example of this invention. 

[Drawing 3] It is explanatory drawing showing the composition of the gear change gear 204. 
[Drawing 4 ] It is explanatory drawing showing the relation of the torque and demand torque which 
are outputted from a front axle 1 16. 

[ Drawing 5] It is explanatory drawing showing the relation of a change of the clutch in the torque 

outputted from a front axle 1 1 6, and the gear change gear 204. 

[ Drawing 6] It is the flow chart which shows the flow of a torque control routine. 

[Drawing 7] It is explanatory drawing showing a setup of the operation point of an engine 150. 

[Drawing 8] It is explanatory drawing showing the situation of the torque conversion by the power 

output unit of this invention. 

[Drawing 9] It is the flow chart which shows the flow of a reduction gear ratio change control 
routine. 

[Drawing 10] It is the flow chart which shows the flow of low-gear change processing. 
[Drawing 1 1] It is the flow chart which shows the flow of high-gear change processing. 
[Drawing 12] It is explanatory drawing showing the whole hybrid vehicles composition as the 2nd 
mode in the 1st example. 

[ Drawing 13] It is explanatory drawing showing the whole hybrid vehicles composition as the 2nd 
example of this invention. 

[Drawing 14] It is the flow chart which shows the flow of the power proportioning-control routine in 
the 2nd example. 

[ Drawing 15] It is explanatory drawing showing the conventional hybrid vehicles whole composition in 
which a four-flower drive is possible. 

[Drawing 16] It is explanatory drawing showing the relation between the addition torque of the motor 
at the time of acceleration, and the output torque from a front axle. 
[Description of Notations] 

22 — Driving shaft 

23 — Gear change gear 

24 — Differential gear 

26, 27, 28, 29 — Driving wheel 
30 — Clutch motor 
32 — Outer rotor 
34 — Inner rotor 
40 — Motor 
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50 — Prime mover 
80 — Control unit 
91 92 — Drive circuit 
94 — Battery 

111 — Power transfer gear 

112 — Driving shaft 

114 — Differential gear 

115 — Differential gear 

116 — Front axle 

116R, 1 16L — Front wheel 

118 — Rear axle 

118R, 118L — Rear wheel 

120 — Planetary gear 

121 — Sun gear 

122 — Starter ring 

123 — Planetary carrier 
1 30 — Damper 

132 — Inner rotor 

1 33 — Inner rotor shaft 

1 34 — Outer rotor 

135 — Outer-rotor shaft 
142 — Rota 

1 44 — Stator 

1 50 — Engine 

151 — Fuel injection valve 

152 — Combustion chamber 
1 54 — Piston 

156 — Crankshaft 
1 58 — Ignitor 
1 60 — Distributor 
1 62 — Ignition plug 

164 — Accelerator pedal 

164a — Accelerator pedal position sensor 

1 65 — Brake pedal 

165a — Brake-pedal position sensor 
170 — EFIECU 

1 74 — Coolant temperature sensor 

1 76 — Rotational frequency sensor 

1 78 — Angle-of-rotation sensor 

1 79 — Starting switch 

182 — Shift lever 

184 — Shift position sensor 

190 — Control unit 

191 — 1st drive circuit 

192 — 2nd drive circuit 
1 94 — Battery 

199 — Remaining capacity sensor 

200 — Inlet port 
202 — Exhaust port 
204 — Gear change gear 
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210 — Planetary gear 

21 1 — Sun gear 

212 — Starter ring 

213 — Planetary carrier 

221 — The 1st clutch 

222 — The 2nd clutch 

223 — The 3rd clutch 

224 — Pulley 
224a — Fast pulley 
224b — Slide pulley 

225 — Belt 

226 — Pulley 
226a — Fast pulley 
226b — Slide pulley 

227 — Actuator 
CM — Clutch motor 
AM — Assistant motor 
G — Generator 



[Translation done.] 
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t»**i] miwaj^wfc«ti^m2<?5tij**i6tiMft 

A> f> tB* S fil> Wfon&ic < t t,-gB^HufE^ 1 
AJjZti&h/U? bftJjZti&hil'? b<Oit&3£ 

[ne«2] i»*JHi!si£^»^ai^ST-$>oT. 

c s j is*?. i ffia<o»*tts*iaiT* o t . 
«<oir*tf)eaai» w o * i * - 1 1 J: o , mix-h 
[ «;£js 4 3 it^ig i Ktto*tfj ajasarr* ~> x . 

S £ (c mfffiSS 1 <oaj*tt*j J: t>*3& 2 cOJii^tt*^^^ 
ftfMjSit*** hA^&ttJgf-* Wl^ifcS&IMa** 

is 

ix , itrfeMift^*^ b&xzti&hfrrb mtzm 
c ts*« 5 3 gft&a 4 ifisjott^j ftjjmmx'h ~> x . 



[ii^8 3 mmizt&sztLKmm&fc x x/mmz& 
^titzmm&b. 'j?%<ki>mimtsxif93m&m 

<r>\ ^mfr--fin<mi,z&-& zti, smmm^&jjz 
tih Y>v9 bm-xcommitzftjiztiz \>)V7tp?#>%. 
#>tzitmb%z>£oiz. mmmfrhiiiiiztimjjco 

®fi zmji izim-t h ®jiftm^®b , 

c mm 9 3 setwwy!;* k mmx-$> -> 
wwH&mm<mmz&£'>x . mK wi'? assess 

[W*« 1 0 3 M&l9Ett«Vvf yj y HWCfc 

w^a ?v v vm.mmmmxhhfr : gfrzmfc-tz>in 
ztihvivfbxtbtchx? iz.mg.mm t w&<?> v 
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[0001] 

if&R<?)mt&&M&n m^mt lxozm 
tmwz&MLtzimwm^m*'^ y u v which 

[0002] 

- 4 7 o 9 4 iciem^^i^ ) . a^/ij 7 vrnmo— 
mt LT^twh/^yv-iw^yv •■/ ^mmt^h^. 

trr s «r tan-* h. ^>ityt,immm<rm^wfcTv: 

[0003] — 2u .b&cTy^WU'W 7V -v F*M<7) 
StBSrfflffl LT . 4|ftffi»^ri6^N-f ^ U -y K*M*>H 
5SS£ilTl>& (m£ttm&¥-9-1 7 5 2039m<7>& 
mm) . 4^igi6nrtg^W7' , J<y h'*M^ffl^CTS:S 

1 5Cjjrf . j&»a»S/vf 7'U >y H<tHTJ4. JSSl^5 0 
coati^t^tc^ 5 -y f-*-^ 3 Oc^M yfo-; 3 4 
^tl>thtC, ^3 0cr>T*7?v-?3 

2 Srfgi&fl 2 2 fctt^TS . ISiftte 2 2 JiSSlMHr 2 3 
tJilff-'-f 7 r P y^-v^'^2 4 Srtf- LTmTtw2 6 , 
28tc3S-g-§ilTV>2». W^21 . 2 9fc{i«iMS4 0 
#fgllr$iiT*>9. Sftft«4 0tti&Ml|ft9 2&4-L 
TA'vfiJ 9 4{C^$#T.TV^. 3 0 
t &£RKil§IBg9 1 ZftLX^vT-'J 9 4 fc«JRWfc» 

a$<iT^4. mix. nmmAot^^-y^-^3 

[00 04] ?5yf ; e-?3 0(«ytn-^34fc 
T^u-? 3 2 fc^OtraWSrSteKJ: 0U)7J2rf5 

IWS2 2fcH£»$*l1WI2 6, 28£iBWjL, H0W» 
7J*^7J{^»§*II». CcoH7J{i:miJ«4 0&IEiW- 



6. 2 8*iJ:tf«t62 7. 2 9«5BD5r*»4>»*3&a*-t 
£> C fc #T" # . V vfo«9> S 4 mmtf*I&X'fc & . 
[0005] x^v'yo^^iilTJjSt-ri^^MT- 

4i&m*9&L-t ^y^y^m-h^m^a 

&W&7>mX'7 t * 'J 'y h* 5 ^. Jb&OVW 7"'J •■/ K* 
2mX'%Z&Vi>*% SrfiJjSSrW LT^S . 4 (MOOT 

itmzmtix^^t^o^fo -y F*w<73#tt$-4is 

SBi&mM icfcwe fcffi*'-f C: fc#T'# 6j5T'i>ffi*lTl-> 
5. 

[0006] 

[^H^^Li^fc-ra^s] la>u 4iwratt?ni& 
h viv-rmtt* mwsmiznfc-t tfmmx*b o 

7t. ±^co«BE (HI 5 ) C£-3vvCKBWjh.if . 
•yf-t— ^3 OcO'f yfD-^3 4t7'>^D- ^3 2 
<y)Bfc»±f^fflR^ffl«0Mflk**«4:-rs *» ^ . WMM 5 0 
*^*7J$ix& b/U7kW£}*t>2 2lZixMZtL& 
kW£l,zmL<%Z. mUzl±mmm2 2cohJU7$:3£ 
3«dr * 2 3 C ± 0 -g««aitf h ftHt LT HiTJ L 

<r>\UJlht\<9t<r>M±. %m*c J r2 3l l zmtX1E£&- 

[0007] ±S&<r>s^7V -y N'WT'li, N/U^ 
* 5 <IS)a 5 0 h J: 0 1 * & v ^ (cUVKtl 

WTWfSO h 2: £B7J LT v ^ oyX'tb h . jffiCS* h 

B«4 0Sr56««i:LTf^fflL, v^*l3feR?(f*a 

[0008] WMit<r>mS.iZ-z>^xm 1 6 5rfflv%TlK H J 

■rs. ai eiiMrizizmbZc&imhfr? tizi/mm 

^^^h^comi^MMtzmtX^Lt^yyX' 
$>h. Ill 6coft^Ll HC^-fitO, ±tcS§ffii:<7)lK 

^ o j: ixsmsfittcMS: txmn-r h tub iz&m 
t %&7&rr hju7\&mm ( mt iz^tixmmmisa lt i •> 

X'%<?>V)V7 2rftJirr i. j^* 5 * LS#\ d ix{ii»6Sft 

^ ? fcttffl $ ix h h h WZX-comfrm izi&n h >v 
?K«Ha» Db5J: -5 CR3e$n6i Lv\ 
[0009] *»A>i,j£jKSrl2 1 6 tWV 1 1 fc-ttlHT, 
d<OjIKTfjtt<75ttJ7J h;U^ (ft*L 1 3 ) *>'^f 

7Li ltesaa^K^iAdteiB&riikjwaaL 
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tut, imvn0>hw>tittoti£mifit>i>tf* ^ 

■X%ZZWffl-thZ.bWX'*&. mil*. 01 64"«0ft 

5&tftlf. »iEVl ltCtJ^TSitaKlrCflOh/l''? 

••/ HmST'ii, H 1 6CDffl^L 1 3 £*BM§"$-& 
7#ffl;*j$ft*> «k 31:^+2 3c^-Wb5*ffc££ft 

[00 1 0] HI 6<7)ft^L 1 SfctfctXolZtimfrb 

IfiBfl L- fcffl 0 . fffft£» S, SMj 3 ft. S Ml- ? IjW 
ffi;ft$ft& h/l^£*tU — £tf5Jttf"r*i-9TL* ? 

tmmzmxhjurz&jj^&izii. manzm-k 
zcom$k. tmmztemmfrb&jjztizhJi'? 

[0011] tl±T'(±Jn2B#SrWci:oTi$iHflL^^\ 

mizmmztix&x) . mm^mti^tL^ vwmi 
■fr*:mmzfflw-t&z'cffX'Z%fr->fz. zcomm. to 

*H*=5rwffi. 4®mmmtLx<7>m:i> i &i>9mi$ti& 

<n^misi?hitz. —mzAwmmza^x^ m& 
}5£i/mkizi>>fr&$m<,zitottzh;u7mftx' viv^-v 
ftjjzti&zttfis-tL^tztix^&tf. $m<r>'\4 
yj y Kwsreii, mn<r>m*<7)7&ffttmzmtxii*i}'> 
h h^fmftzmmzmm-t&zttfX'Ztcfr^. & 
frh&mf^ y>) ••/ Y-$m*,zwot>-? . 2ooaai 
trfrtz'^vj v v^mtnatimmiz^x . m% 

h)\s?mft*lffl&ZfflW-t&Z- ttfX'% 
tcWb^d&X'gM-fh. 

[0012] *W&*±£Sm<ryJ?*< £ t>-ffl«r«J8i 
-f Sfctf^&Sft, 2m&jMtt-?&^4 7>) ■•/ H 

[00 13] 

m&ZM&-f&tz!ib<?>^&&£V-Z<r)ftm • $*] ± 
!±J^WfeJ;l^m2c7)ai^«i:Mt!l«it5:^rL., f£MlWg 

*fcai:asft.*iwj times i nmumn .ktas2 ^a; 



*»4>ai*Sii& h^? t MESH 1 <7>ai:*lttfc:SiJ*S*i& 

xznmfin>j?%<th^zm&%i<7)iiii)mzm 
mlil m£c7)®j3£%Mz$mfrzm?)ftw&m 
t. m^2<om^mzm^ti. t tfjfetwi 

m*$>mi} sft*»* £ BuiaiB i <oai*«ifc:earr*« 

KOVi-Tft^ffiBf^lg^ftTV^CltSrgtfc-t 

[00143 ±iei&^ai^^sr'(±. ■wjfww^Kte.t 
i ^aj*«*5 i v*2<oaj*«i*»feaj* sft*»* 

tf»ffiW3WB«»* Oc^r & J: a (=M« Loo . JWMMfr t» 
ttCffi*L. m£?>mj}$:mj}cr>&$:ftLX$&2e>liiJ) 

mi^^mzB^htm^-fiuj^mmzYiv^ 

VcSSX&SLtiim. LX^ltzft. **S*S<Off ffl t «t 
0, JBOB«*»i5>aj*Sii«.h;^i:atl(!Oai*«l*»6ai 
#Sft&h^?i:tfDJta i nr^fc : 5r£>. Witf, MIMIS^ 

^s«»^ tsH a-r * $ ftx n s s # t 
ft«i\ asi«oai^w*^tfi*$ftah^*«^M$ft^ 

mi<o{ts^ifttm2<oi±j^tt*^ai*$fts hjuritz 

[0015] ^r*>, ±ieei^ai*^a(ci3v->T. h/u^ 

OUT'&^TfcJ^U IS^iE#Si:^l<0|±5^(ttt 
®t l zh>U?it$:$&£tZ>i>cr><7)m. ^WtX'bJUfitZW 

*)W£&i>cox'h~>x i>mh%^. 

[0016] ±mhi)&i)mmzaux , Birieh^^jt 

^M^aiimriaA^Sft-i>h;P^i:tli^§ftl> 
[0017] *>*>*¥S$rSffl-rftJf . 1 <OtB*W*» 

^tb^$ft-s w^t^2<oai^ii7Ei><oaj?j§ft6 
[0018] jjEifcftaaiWfcisvvcu:, i?ieh;u^ 

J: "5. «riEA*Sit*h/^i:ai*Six4h;^i:«Jt 
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[0019] iixHf. 
ib<0S3K fcHSif Sit **T 1= & . i d TJJBMHfcfc 

h . z ti to cr>^<m.^t>^t<7m^m m& ?yy i-x- 
m^coismmcowomvaxx/mmi^fo tot lx 

tin. 

[0020] jjatwjatassEtt. $ bizmm i ^aa 

^JtttsJ:t/J|S2<oaj*«l*»fe-f-ii-Wai*3*T.&'<S h 

stMMWtfrh&tlZixh fcHIESS 1 <0tB*«*>4> 
ffl^Sfl* h/l^fccOJt&MB&SSil^Wt^eEt 

[002 1] ***>4»*tB*JMt iixtf , h;k?&5£ 
fgWSS 1 coffin J: VJB 2 <7) aWj**» & *it-mttJ 

Sfifc bib? k&\<n$tfMtrbft1]i£ti& Y)V9b<r> 

*»*«WCJ:0. -LiBEWliiJ^iSEii, Hl^til^Wfc 

aW4r«CTr & £ k & . 
[0022] itBttttb^MfcfcWtii. tSIEittSJ 

(ittlEJKMffiL KttttE^S, fc=J;t>'Si!)^^S!£&=3r 

[0023] *>*»4iWjaj*il»=J:tL«r. h/W? JtSE 

js#R**Mfci*u nam. iwj#e*bl 
iMmfiiiijigiW.zmmmzmmLfiiiSi'&izi^ *»m> 

[0024] ULhT-iK^t^tft^ffi^StfeV'.-C , b5 

^10o-*fc»2«a-*o|H(c£t4«B^$rlS 

<x 6 S: %>¥-%kX'fohi>(Db-$~hZbti < X'% 

[ 0 0 2 5 ] *jt„ fflK»*4HE#Sti. TJJttfctfT 
frlEHIiJ^ltfOaj^tt. lirae* 1 oawjMk 

5 *> 2tt(cAtU* fcJSsSW) 1 W 



[0026] 7'J -y H»Htt. ffitfc&g- 

$ iut fr*»fe j: mmiz&i; $ awn t . ^ < 

WrtelS^Sfi.. WMMmfrt6&+l Six I. b)\>9 tm-t] 

■MlttE^BWc J: 0 S5»S £ ffl fi»t itcli 
**ASi*^rffi*«B*i:. ftflBJKiMSL ift^*E¥^ 

mmbt^ftxzix&®*<mm&?&ztitzMj}izm 

f ti=fi»r *e»<ov vrtufWMmtzitn ztix^zz 

[0027] ±iB^-f y>j y pmnizxtus, vtizmn 
Lt&>-h&-h$mz&mvx^htz#>, 4mm#*m 
x-hhbb^. mifLMtixmmmcobfrfitzmT) 

lz$8l-t&ZbWX'%h. ttii. 9Hzi&Kfzmj]&t)%i 
&comi<7)iiililfo£±MZ'S'( V>) -y b^mcOmMUb-t 
&Z.bi>X'*ZL. 1£WMb-rZ>Zbi>X'$&. 
[0028] ilB^'f 7V ■•/ V&ffilzi&iX . $ hlzm 

X$&i-?&^®.*ffiz-&i><r>k-t&Zki>X'%h. 

[0029] frfrZJsJ 7 V y H*M(C iix(f . 

«t®tK txmvmb mmmco h iu?itzmwj:mmz 
[0030] ±ib; w 7>j ■■/ pmmtzts^x . y 

frktittiZtil b>V7l$±b%h£olzimm%Mkm 
s$m<7) Y)V9* mfet Z>^fStX'2b&i>cOb~$"&Zb t>X~ 

[0031] ipfr&ju 7<j v bmmzxtiK . JD^B# 
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)V9 as* zti& Y)V9 tit ixjzz < -rs 

[00 3 2] 

( i ) mmnmm 

*riKc>W r "J -y F*H^PMt**«TO3IHV» 

[0033] r y v vmrnttzmn^fttim^m 
h^ttaOE^Rk LT^aaa^2 o 4 . mm 1 1 

2. BAfij*^ 1 1 l^^fOrl/yy^/Kt 
1 14 2r^LTKl^ai*IIStc*BS"rSI9Wftl 1 6t 
ffiSLH?lftll6R, 1 1 6L**feaj*-f"&««M»** 

U*«l 18R, 1 1 8L3^feffi*^4«««**«4: 

AP2 0 036^KALfcS»ti!»R«St#l 5 l*w*>* 
•tSixfcXryyyk^a^RtrflMttl 5 2£®AU 
^Offl^<so»«fcJ:0»LT*f6iiStxh>i 5 4 
OjHdS^7^^7h 1 5 6cOH3K31iS(w^-r 

-^160 Sr^LT»*^fcS«ffCJ: -oX&k777 

1 6 2^'ffML^^^CCJ:oT^m^^$il^ 

2 0 2 «rii->T*JR+fc*fflSfL4 . 

[0035] xyy'yi 5 0O3B&li. EFIECU1 
7 OfcJ: OSWSix-O^o EFIECU170(ira 
l:CPU, ROM. RAMf^t«Vyf 7 7-7^ 
^nayh'^tfcl CPU^ROM^iEHSiiTt 

ffi&ZtlT^&. EFIECU170^3xyy>l 

fc«SH*«»»Jll|«3&«*&. xyy>i 5Oc7)$0ffll£*r 
flEk-TifcAC EFIECU17 0i:iixyyyl5 

tifcftCfU h y h^-? 1 6 0t»(tfe*ifcEBE 
R-feVlfl 7 6aVIH»!*-bV1>-l 7 8«rifr**. 
EF I ECU1 7 0Cit £<0flfi, Witf 7- 



7 9*^fc«gt$*rcv^#. ^eoffto-fevif. >y 

[003 6] xyy>l 50^7^y-v7M56 
ti. /yA'i30a^3^77f2235:^LT>fy 
^n-?$i 1 3 3\<zm^tlX^h> ^>tD^il 
3 3 klj^7 7ft-^CM^ n— ? l 3 2^0 

*tw£ ©srsm&tt o - * mmmxfo h . frtttftftaiffi 

Tfc&T^o-^fil 3 5(2^^2 0 4 £tf-LT 
Wmi l 2fc:»&3;frO*S. IEK)f4l l 
till, f>7rUyytmi 1 4£frLX1vm 
116R, 1 1 6LSr«ifc«r*Wil 1 6^e-^$ilT 

[00 37] 3 0lt :^xyi/>i 5 

0^7V^y^7 h 1 5 6fc>f >^u-^?S 1 33k 

3^^>y^2 2 3^y--XtC[S^$tlTfc > 9. >f 

-^wi 3 3tia«^^ji!^*fc*yotor*6. 

|g3?^'yf-2 2 3Ji. ?^y?-^-?CMT[II££fi : 
3dk£J: Offlil 1 6R, 116Lt:»W^^ft 

[0 0 38] 03 S3S^f-V2 0 4^fiKSr5rr«HB 
^1^2 0 4(1 r^'JWiok 
ZoW7 7fCl, C2fc*»fcfliJSS#U>. 77*^ 
y^2 1 014. -9-V^2 1 1 . 'Jy/^2 1 23: 

^>[sittc7)2o^^ j rk . ^v^2 1 1 1 y ^^2 

1 3kc7)ra^ieS$fL^>'^r J r2 1 l^m^ggl^: 

a3(c:*-r}iD. 'Jym2 1 2tt*-^teEMB3FiB 

[0039] ttffl»±«fto«DS-cfc4^. y 

2 1 2<^#ifck^>'¥ J r2 l icommcottZ Pt-f&t 
( p =^y^ 2 1 1 otift/y 2 1 2C0*f& 

<D . r9*^yar+2 0 4*3Bljj6i-i3ocoaf^co 
iin»(cu<»:^nfltA ( i ) tftitiLti. 

Nr-Nc=pX(Nc-Ns) ■ - • (1) 

ZZX\ NrByym2 12^0fia, Ncii/7 

*^y^^yr2 i 3C0HHER. Nsiity^2ii 
oniiKm$rS»t-^o *n«ff!irj±. >jym2i2 

rlllOtfcitft, ±5? ( 1 ) l±<!tt 
(2) kfltj)^. 

Ns=(l -fl/p) xNc • • • (2) 

[oo40] mabii&mz&^x > ram 1121^ 
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m^2 0 4£m&t&? m 7*?v*r J r2 1 owj-y*? 

+ 2 1 lfctt***uOV&. T**n-*13 4telS£' 
SilfcT^^o-^ttl 35li?77f22 1 , 222 

f22UML 90l 2^77f222^ I) <k 
T*/*o-?tti 3 5h^>=¥' J r2 1 lWm&Ztl^ & 
iT^^n-^ttl 3 5iBB»ttl 1 2 3WMSS*Ifc«e 
JBfcfc*. lOt^TWo-^il 3 5*^ffl*S<l 

1 1 2fcfiSi$*U>. 

[004 1 ] »32^77f 222&MLoo^l 
^77f22 l*«Ktik7»>^D-^il 35 tr 
7^'J^'J72 1 3b&&&2tL&. ±5* ( 2 ) i 
O0H4>* i3 5riiO. -9-^+2 1 l^EHERNs»ir9* 
*'J**yT2 1 3<*>EI^Nc J:9fc:fcaK*S. fig 
oT. ;77f22 1, 2 2 2 £ ±»<0»^«IBt Lite 
%&\ T^o-*Sttl 3 5<7)ffij.Wi. EWBR^S< 
h^^3&*/jNSV^»*C®ftS/lTBB»l 1 2(cg»S 
il^o i<0<t5fcSSa^+2 04tt^9-yf-2 2 1 , 2 

2 2^e^«JB*S5i&ii:tcJ:»3. T^n-^WJl 

3 5^»«i 1 2iz{m$ti&mji$:M%mz$m 

.Ifl£>C9?^y^2 2 1, 2 2 2^^11 

Bonn - «y h 1 9 o*»feai*s*L*-ajo#iw«ni^ 
[0042] mzimm^mz^xwRth* mm 

»*»ttTI±Hl33J:t/EI2tc5r*-ai3 . Ti/Xh^:- 
*AM**ERS*lT*5*k TyXh^-^AM^n-^ 
1 4 2^^$*Lfcaj*«*«7 f -f VrUy^;Udf+l 
1 5£^LTf£$ll 1 8R, 1 1 8 L£fltf.fc«*Mil 

l 4 4liHK^IBfcir-^fc:HJ6S*iTv^6. 

[0 04 3] ;7 7f^-^CM^J:{/7yXh 

HK:1Bftfl|eo*AaFEfc*^-ft>f y^o-? 1 3 2 t , 
EBEBW S:»«T £ =ffl r? -f $ tifc 7 * a - 

* i 3 2^»Lffl*tw(yiHB^r8Stci*3£Sixrv^. ^ 

ot-^CMii >fyfD-^i3 2k:li^M 
BEle J: 4Bt#i: 7^*o-* 1 3 4 izffiz. fcfufcSffl 

oT*i£*i£t3ffiSfWa££ i)7^D-^i34fc:I 

[0 044] ;7 7«-^CM(^yfP-^l 3 2 
i7^*o-*l 3 4 05RJ5r*SEHE^nBT*>6fc*!>. 



£mK>iS£ LTaffiWE^tf7^*o-*itti 3 si- 
te h^^j^ftJflSiifcM^^gaiSiiS i t L . 

t}^^mhm^M^i>nt>^ftLi£. a 1 3 

2*»fc7 l >*o-*l 3 4tci4l6**«gaiSii«rVvBt« 

k«:*. z<vvtmmwft%?7*y*£MMzLtzim 

[004 5] ^77«-^CMiiX'J 77'jy/l 3 
8t5j:tffl51^IBttEIBl 9 1 S^LTAyf'J 194 
fcimWfcftWSiiTiiS. *|Bt«TttA«/x , J 1 9 

i 9 KirtSf^x>f v^yym^Xhhhyyiy^i: 
W^b7>yx^>fwwt&0, *J«tL-y 
M 9 0^^^MPft^ffoT#h^>-^^^^ 
• SI8a-yM 9 0Mia&|lIRl 9 l<Db 

r-'J l 94S«aU:^&3ffl£8tA*xy 77'Jy/i 3 

8£:frLT?5 v^-?CM<07^o-? 1 3 4 (c 

1 3 4«iEBEa#3WBjfiSii. 

[0046] 7y^H-MMt, ^^y^fc-^C 

Rffl^^flffifc^Tf in-* 142k, EH0K#£J£ 
fi£-r-S>Hffl3>f ;^[2l§to^f-^ 1 4 3 fc 

7i/^b : E-?AM^f-^ 1 4 3 fc**WttH 

3teIUK^tgtc^r-X^llS$^-CV^jST\ ?^>yf~ 
^CM<07^^n- 7 134k*5:4 6 7yXh^ 
-?AMtiJjl2<7)ig»J0Kl 9 2^UA' 7 fU 1 9 
4fc«JR»(casi«SilTV^*. ^20gEKJll]S& 1 9 2(4 
Sl^lBiftEBl 9 1 £1*081, h7yyX^^A-^ 
fci Off j£3*TO** . #Jffl^~ 7 M 9 0 <0»JfflHI^ 
MiOIH&EWfrl 9 2<^h7>'^^>f vf-y^-T 

& t . xf-^ i 4 4 fc=«3ia#«BiTige«»** 

[0047] ;77fWCM, 7yXb^-^AM 
M 9 0KJ:9fHflll3*lTV>S (H2#gS) . SOfWzL- 

7M9otEFiEcui lotmm. ftmzcp 

U, ROM, RAMfJ:tn7yf77'70n3 
y tV - ^ -C* 0 . CPUtfROM ^ie$i$ tliZTu? 

h 1 9 0dl #S<0-lr>-9-fe±V^>f vf^'l^ 
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f 165a, ^7 h^yya^ytl 84. TfoS^y 
f 174, A' 7 f'J 1 94<0»£**WB»1 9 95rt>' 

^SrA^lL. i^,xyy>l50»tl)EFI 

ecui 7 otcDmTm*com%z£. mmizx^x*?*) 

[0048] ftic^g^ 2 o 4 £ftj&-r&r^*? y 
^2 i o&^jfcp&xvmti&^^i i i^'-v 
Jt^s^-o^TttWi. , 1 1 

^f^Jtfcov vCRW"* o £(^+Jtt±H3 fc* Lfc 
S2i777f2 2 2A^S^«l, flPt>aa=^2 

0 4 TtO^ttrtHI 1 S *&te*5 WC H «R3^2nfiK 

[ 0 0 4 9 ] H4 fc^jTh^^ t iwtta*fc<oaiA 
?fc<al»{«:i5r*\ H4coflKLdtt-SOSKffiT3Kfi : 

h5W*1 1 6*>itXa*ttl 1 8^e>atS*$ilS 

&<£gw$>&fiK ^<t umm 1 sj^emj-ts 

h;^^ffir«ttl 1 63^4>as*3ii6h/^CiJt)RLT 

*r_tC\ jD3SB#^fr»Wl 1 6*^ffi*^# 
H40fl«L2tC5rTJ:5^»Stfc. *»*»6Rjefc:J: 
ixtf. 0»itf»a[* s V2T****&fc:tt. frSWl l 6 

nr 2^£iJ*$fL4C:i:(C=5r^. H4^A,BJ^^5i 
0. ^BtMWi^BSfcfc^T^ ftSttl 1 8fc:JtL 

ivo*s. i i^Wbtt£oJ:3raft 

[00 5 0] ^^'/f^^CMMyto-^l 3 2 
fcT^n-* 1 3 4^IB"CJ4fPfflEfPffl^lWl3& c «< 

mmffll 1 6<tf£J&Ml 18^5RST*^tt5?3$iiSI6^ 

SMI 1 63Epfeaj*S*i4 MW?<^/hKJEtT»*l9i 

1 18frbmilZti&btV9ifiSyfcri. lot, IJj^ 



i i 6hf£m*n i s^h^ia^iBs-rscfc^T* 

xyy>l 5 03&*4>aj*UT^S*g-fc:aW!J*:M^E 
IB^W«*^a{***t-6h;^3&«H4 4»<0(6l»L 
2T-a$ixSh^^S<t5(^ 1 1 1 

^f+ifcJiRje8ii4. 

[005 1 ] Sa** 204 C7)=3f ^TjrbP OlftgtCO^T 
R1WS. 8SS^2 04^+Jtptt. 3fcfcJfi^3Wi 
D> »Jym2 1 2^^h^>-^2 1 l<0*l£k 
<7)JttcJ:oT^^S. r7^';^'J72 1 3(^mm 
035***2 04 fciHt* N^<WSMC»»fc*i«r 
V \ SSK^ 2 0 4 tf^-Wbttia 3 Ic^ltS $2^77 

[0052] *M^--SOa»Kr^fi : -r&7t^Wi. ^ 

tr h ^ ? h aj* h ? fc am *5 o r ^ I, «e«j&*fc & . 

flBfrf&a 0 . **iSCTTiimf«ffi 116k ttOA 1 1 
8 & 8 fiSiW] Of^^Rft* fc* L < 3: & J: 

oKmwififtMih. mta. Btjm$ai 1 6*»fea*s 

WB»4Wa»»±ff*L<«:V^«>. TSiUfEBBL 
BP^ftmtl 1 8T'fi^h^S:«-JD-r&ttSS:lH] 

igLctak-riiif. frmiii 1 6*^aj*sii-&h/^ 

^fi 1 h/U^ Sr^:# < mt*^£ o iz+h Z btm* L 

[00 53 ] S2^77f2 2 2^'^^ixTV^ c 
# x T^^n-^fJl 3 SliT^^'J^t UT2 1 3 

h;^^SiiTI8»ttl 1 2. tAV^TttWWftl 1 6 
**^aj*S<i*. 5fe^*L^ (2) (citUf. r Ns 
= (lH-l/p) XNc j **Hfli#**ft. ■f>'^2 

i ic7>EH£»Nstt7-7*^u^^ur2 i 3^aiKia 

Nct9fc*V\ t¥oT. S2^77f2 2 2^$ 

m 1 2fr$>mi)$ti&zb( f z%&. fnqti 1 
{flEturteai^i i itJ:Dsa»s*ifcb;u^3&«ai 

[00 54] i*LfeC0»«S:#«L-C. ^1^2 0 4 

immz&^xmfr~tz>*i>-£(,z&uz. xyyyi 50 

J r2 0 4c7)^Jtp? : |^-ri ) ^X'S>i>o H4<0ffliSL 
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-^ciiluMBi 1 1 e^feffi^SnSh/l^^^T^flT* 
* & - t rSttt^ o V l J: 0 fc W v *iS«rCJ±« 
«Nrl 1 8*>£^J6#co Wi^tifcW*. viiOk 

Srfc. vi iOfcffivv^tefeivai. x>vV 
1 5 0oaH££fpjtU Ty^h^AMfeJ:^^ 

[ 0 0 5 5] S5S^2 04^0^7 y ^JS^WBkfJ 

S^IhtSil 1 6*^{B*S*i*«l*OBH»*« 
LfcR9!BT*6. HI5+^ffl*|PWl , PW2J4^fi 

^/ifrmtt^tai*sixs»*^<i-fiifipwi f p 

W2T— jefcft*9-f ^tSLTV^i. ttttLlMJBl 

Ifcfi^LTfcO. ffiflL2}iS2^77f222^ 

^2?^y?-2 2 2*%-&S/lfe«JBT*H5+^0j«Q2 

S^1^7vf221 k , MPtN£>&iti 

* $ rx & ft* Ji h 7 < . UMBRAS v >#>f y V iz 
WftL. HS+cO^lQlteflS-rift^ai^SiiS. 

[00 56] »:C»ia^V e 1 T— £<0*&^^T# 
i4.»1^7yf22Utt^ fc«0BT1WBft 2 2 

^fcS. «S£«B$Lfc£4*2?5^2 2 2£» 

mi i 6 3&^in*-t*ci:^* # MzmmLtzm 

1 1 6*^ttj*Q2Cffi3^*tt*L36»ai*Sil*V^ 
46. ^CQ3^fflS-t6ft**a}*-r«fc«>Wi. 

*.5B V e 1 -fcc^TTm 2^77f 222 Srte-g- L 

tzit^xmmmi 1 6*^a5*sii&ft*3^ffipwi^ 

£«PW2£i|fc*r*-6. iy^yi 5 0*»€>W««**= 

^TT7 77f22 1, 222 <OiS**0BfcS£5M- 
^d<htcj:»9> iffll 1 6^ffi*S<iSft*3&**P 

[00 5 7] £Q2fcj£Q3fcrM^^T3E 



*ft*j^fc^S£fcfc#l\ X>y>l 5 O^aHs* 1 
<( yhi>3MkLX^hfrt>?i>Z>. m^cobtu? 

[0058] ( 2 ) MI^MflWMKfc:. *^SSMO^ 
-fry y H*H^h;U^«l««HK:ov^KWt-6. fr 

fcW£ s BSft^tcffiS-TSft^Sx^vi 5 0K 
£B*U as*Siifcft*tWa^EI(BRfe«tlXh;i/^fe: 
tilo^. fr*ttl l 6fcJ:tff**(tti l 
e#l/Cfi*LTW&. »#»*£«peMil 1 6fcJ:lX 
'immi 1 8^^ffi*t-£^0$fJWCo^T. H6£ 

[00 59] h;^i»l^-f VAWJft J fc«Ha 
-7M9 0^CPU{1 flWDSl 1 6*3iW**tt 

l l 8frbfcfi$tii>Wtfj<7ymnk LTfcftx^Mfp 
dZWiti-th Uf77S10) . I^x^KPcm 

aj*x*;u^PcU4^Wr»J 
WT^-b/K^y y a y-byf 1 6 4 aCiO 
l*ajStL&T^Hr;^«^a*J|APWK:jEtTJtajS 

[0060] h;^«l»«*fl[i*BISfc 0<ox* 

/wf t ^ o mmi±mt> t m?» & . h«^««x *yu 

[006 1 ] JX^CPU{43Hft«**Pb(?D3(ajS:-r* 
(XfyTS 15). A' 7 f'J 1 9 ^yffifflmtttb 

?E«*5«I:tXScmccS-rsx^^k L/C, A' 7 f 'J 1 9 
C0iBftx*;^PhS:»aj-r* (Xxv7°S20) . « 

mt immiz&mztitzmmm&wnm$m&£MM*t 

[006 2] J^T»ffiS*ifc*x*/U^e»t3j: 9 
^;£iS*Pe£3rai-r& (Xf-xrS2 5) e 
Pe=Pr+Pb + Phtfc5. ^OiA^x^yVl 

Io'^Txyy>i 5 O^OfflfetfMV-K ip^asui^ 

»Ne*5it/aSh;l/^Te«r»^-& (^T77°S3 
0 ) o 5BB*r>f yhOfS®4^^^v»yr^o 
m*mzl±^yiSyi 5 0(7)2SS^Sril5 f cLTl5 
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[0063] mi vT^MZ^Ltcmwrnx' 

JMSHSrSLTV**. ftBalKa6 4tlixyj;v 

a l*^a60IB:lE5!i$lift<5:oT^<. 4 
fc. ffl!8C1^4>C3ii:-tfL-Fiixy^yi 5 0*»feaj 

[0 0 64] xyy>i 5 0«H7t:S-raO. EKIfc 

? ) jpxv^v i 5 o £SM6t- & fc * 

W<3Sr*.-RW«cttliC24JJ:VC3fc:«S'J-*tll*t 
ffi^-T & «^fcU4H 7 +<0 A 2 *5 J: t/ A 3 jitCM?** 

[0065]Xf7TS50 K*J»t6WfcK>f V h^f§ 
e fc|B fcfc»&K>f V h *K*a^T, xyi/> 1 5 0 

[0 0 66] ^3 Ltxyy'yi 5 0 tf>»fctf-f V h £ 

77S100). iOMfWJl. ©8^2 04^77 
f22 1, 2 2 2^af*«J||*-tD9»i6ii:fc:J:9, 
T^n-*tti 3 53^tai*S<i4 Wl^fcitfEWe 
^higlftttl 1 2*t>0iJ}Ztl&bfr9itJ:XfmE&k 

*<o<3fe. ffirmwi i 6 izfcmztihm*<nmttfw% 

[00 67] IMJtflI»)»i»lKJ:0. ?9«y*2 2 
1, 2 2 2^«S^U ;77f^CM(7) 
EHE»^R5eLfc». CPU(^77fWCM^± 

7/S2 0 0) o zti^tw V)v?^m<nwc&jm 

[00 68] 9?vtt—?CW<7M y^-o-^1 3 2 



M^T^n-?! 34£-f 3 20HHg!& 

y-J-o-* 1 3 2 J: 9 fcJBv^EBKjBrCHnRUTV^*^ 
fct4. 7^?n-* 1 3 4^yfn«-^l 3 2tz»L 

*h;^fc3& s -^rr*fc^ ^7 7f^KM(ttff 

xyy'yi 5 OcogSh/l^Te fcHt«i:* 

[006 9] j^tcr^^o-^1 34Wyfn-^l 
3 2"i0i(S^[sl(^T'ig«UTV^ft^Cl4. 7^? 
n-*l 3 4Wyfo-^l 3 2£»L«»Wfc:EM6 
-t&^ftkT^D-^ l 3 4te&D££il6 hJUftte 
atfrftfc=Sr*fc«>. ?5^*-*CMJ4IS**t«fc4 

x>^>i 50^glh;^Te(:fl^tt(t^lT'S) 

[0070] r^^o-^i 3 4O0iiHyto- 

*1 3 2OEWEI&<0S<4. 4 >^n-?$S 1 3 3<7)0K 
fckxyyyi 5 0<^[lrtBR^3l(cJ:-oT»4 6. ^ > 
*o-*«il 3 30HI«*4M«J:l«*fiat4Mrl 
l 1 s SSK^2 0 4'C<oaf«v > ibfc:J:oTftftS<i*. 

[00 7 1 ]—*. 7^h^-^AMi0h;^fiM 

■£14. ^O^J&^h;^3^r^^h*— ^AMcoas* 
<r*)*£i4. ffil l 6^£>HW3$fi 

AM£2tfTl/C, ^J&fl-^hrt^fctatttl 18*»feaj 

;^?#ai:fc5*L&%&fc:i4. Ti/Xh^-^AMcohyp 
?«4M«4m4:*:D. 7>-Xh^-^AM«4l5J4 : K®t 
ff«ttl 1 efrh<7)ftj}h)i<9\&?7v^ 
*-?CM<0h7U?*g^tt Uf77S200) fcSEB 
^2 0 4 1 1 1 ^ ,J rit 

[0072] idLTfiftffi«/lfc«3S-^V^T^5^^ 
WCM, TyXh^^AM, £ itXxV^VCOai 
KSMflW"* (Xf77S20 5 ) . ^r-^MG 1 , M 
G 2«M»fcov^TttJB^ITO*-*^W«*OT-C 

* . W£fcr«FHpp9 - 4 7 o 9 4 sm<?y»mtmmTZ 

&tz. xyyvi 5 0coSlf»tsaicoSfig-c*>«.3t: 
A. ri-TI4iS»Srltt^W-*'4, x^^i 
5 0O»J»BfW4EF IECU1 7O^HSLT*50. 
BSlx-7 h 1 9 OJ436*S»J(llJfc^«fc*4«^<?>» 

[007 3 ] ±JBco»J»^J: Vfrteiih YMlStoPM 
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71. ID^lsHEiaNe. W^TeA^£68S7J;^ai7j£ 

tixfcO- ztxz®mmm<h)i'7<Dm^mf) (P2 

4 ^SrJgiftcLTV^. *P 2<0iiJ7J WU;?tj:. 15 
f*fe^nmi3fS^$ix^lg»«l 16,11 8^M# 

mm^l 1 1 , ^=¥-^2 0 4tcfc«t-g»^'-\'J:b2rffil 

tfi^-ri.. zcot §<;vf r «j >y HmM^fif^fc «>£ 

1 3 5±>j;t/mmWl 1 8iO[s]S5m(iM#> km&tcJE 
t TJt * * SKi* N d f T— S LT V ^ . 
[00 74] T^^D-^l 3 4\&4>~rv—7\ 3 2 
OEte&N e J: 9 fc«lM!S&?8cNd f TEHELTv^Jt 
? 7 -y C M«0 Wl^tS^fiJiifcKStHJJ Lfc 

-?1 3 4T-@^$ix-S>S^{ir'>^o-5' 1 34fc4 
>^-a-^ 1 3 2co®$mg: (Ne-Ndf) fc h;U? 
T e t emizW L W Ztllim 8 <7>G 1 L fcgfrfrtfO 

[00 7 5] 7yXht-^AM*>t,li^$Wb^ 
7(C«L^JE.-r^> h/k?Td r#tfc:*l£fU>. h 

KtftbtlZ. TisX b=E-9A M £ tltztmM 1 
1 8?>EH6fMiN d fX'hktith. ±Bh/U9^iHt>^ 
SfcftWi. Ti^X h*-;? AMT-tiEHfe&N d f fc h 
/^Tdr C0«tcffl ^SmTJ SrflHM- «. £ 1 h . 
i<7)*^j{i. H8tCfeV^G2T^L^a5^ffi«tffi 

[0 0 7 6] — jR^I38lCfcftSGlf7)ffi«i:G2<oa 

tmtiximmzmn-th^bifix^h. ztiu. mm. 

nWSMtomZ 1 0 0%t"tfL{f, ??7fWCMt 
EliL^f^ft&m^ffl^TT^h^-^AMtlg 

arcs set t*i«rr* . i.&eymx-imijmm*?^ 1 

1 1 *j <t tfSaPf* 2 0 4 cO^-TJt £11 1 Xfr Ztfafe 

[00 77] =5rfc, A'yf'J 1 9 4£§*.£>;fX7tm7j£ 
fflvtfitf, 7^ht-^AM*^Td rliLbOWU? 
Srffi*-r&ii:t»?rfllT*S. icOfc#{±xy>>> 1 5 
O^^ai^S^TV^&tt^JJLhiOiS^^'Humittl 1 6fc 

x^.h*-^AM*»f>ai^§n-i)»^s:WJSij'rixtfs ? 

7. y ^-t-^CM-C'll^L7tl:^£0— SST'A.yf-'J 1 9 



mf)Z$,j)-rhztt>-zimx$>z,. jfecs*^feao. r 

^h^-^AMTS^Sr-fSjHB^Sti. *3Raj^-f 

[0078] ftC, ^ISIIffOKfeJtiiSjSJtflJO^iW 

)V-^>i?mtiiZi\h t . CPUIiT^Wy'^y 
i'ai'tni 6 4at=i91£iB$;ft£T:?-fc/P&;W2 s 
^fiAPSrgg^fitf (Xfvrs 1 05) . iKKT^-fe 
/l^^&^gcO^fc^dAP/dt (^f-/ 
rSHO). ^tfdAP/dttlt £S31Jt«D# 

iSJ»i^f-v*qwiiiiiitSiiA:iRk:tflffiS<i3tr^-fe 
;l^K^J2^fi*^±fE^-r yTS 1 0 5XtfHti£ti?z8£ 

xm vtzmxh & . gMt* dAP/dt {i-e^-eiimiiH] 

[0079] iXtCT^-feyl'S^ii^fi^SHt^d AP/ 

h (Xf77S 115). 0rS<O<IaiiS3S= i r-^2O4 
W57f221, 2 2 2O«]0#^f*#2rffd*^* 1 

ofijKs^ > * s mx'h o , r ^ -fcyw* *a**<^fift 

$dAP/dt ^ttffl^ffi^tt or OTT'S) S HfetZ 
ti, S3Sdf-V2 0W7 yf-221, 2 2 2C^0# 

[0080] 77Hr;^aAl«f{l:$ dAP/dt 
O^M^Eff^Offia J: 0 {,/t#Uf^Cll^ 5 -y-f-2 
2 1. 2 2 2cr>iJ)K>WjLZfTO'<.Ztmm-t&. Zttlz 

im-t&ttut LxnTf-tti^yfri 6 4 &ft»(c» 

izm^m^trnf btiz . swt* dAP/dt *<iet 
$>i>tt (xf77si2o)ii. r^-fe;^^* 5 ^ 

^a^ft. ZtitX'&JjLX^tihfl"?!:*) i>±£%b 
JU7Z\hJjT^Zt S flT V ^ * «^ (Cffl s-r 
h. f-5t. CPUiin-^WO^iMS^HS-r-l. 
(Xf77S 130). 

[0081 ] ^rfc, r^-fe;Wg^a^S£0^-ft¥d AP 
/dtc7)l6*rffifcBf^(i«i:<?)^/hRl^t:i»). ^7 
•y f-oflj 0 #x ^fi o 1^**mm\z-r>\\X t±, J? 5 y 

9 5 •yf-*-:? CM^77^^ (J ^2 1 OcOEISfScfc: 

3, mz.ifmmzmtxmmtw r )Wz.fflfflt:m±-t& 
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[0082] n-^womimmiz-o^xm i o izy 

PU«7 9^CF*«g[lT*4* i 5* i *W^r6 (7>x 
77S132) . 7 7 7'CF{i^*' J r2 0 4<?5&-&# 
fg£*!-f 7 yfX'h 0 . ffi 1 "C*4*^W4JB 1777 
f221 jWfr£3*LTVi*:R]B, 0 n-Jf^rttlirc 

$>&*§-£fci±. CPU}i(5Iiil!ll^3l£:^<n-if' 

[00 83] — 7 57*CFa*fi0T*S*£-fc«i, 
777fc0fl)0firtt^<, SS177-yf-C 1 £-0] 
OlSTT (7f77S 134). ClftfcJ: OKiWftl 1 2 

^7. y ^-^cM<oiannsB:Nc*t*aj-r* (t. 
77/s 13 6). ztL^nmmtmm&i&fTWz'tTfr 
n& t cnx'htfrt,, mmmm-%.mizm&ztL&& 

T^2 ?77f222 fcte^UtflBRCflJO**. «t 3 fc 

(H5#SS) . <rco@i&SM±iii5&, ^2757f 
2 2 2 S:^L7t^-O^Jt±3 itXxy^'y 1 5 0« 
EHS&fcffi tT*tf>S i t #X'Z & . 

[00 84] CPUti^-yf-^-^CMcOBISSctfg 
SEHs&N c * d-STf* X o fc7 y v f-*-* C M £ 
iM3IL (7f77S 138), a*2 7 5-yf-£SgW & 

(7f 77'S 14 0). IXkvfflWzi. 9T9*7 U3- 
tU72 1 3^E]!g£ffcfcT77o-7!Sttl 3 5cOEIkSc 
&-StS*T*»t»2 7 9 -y ^-^SSBM- i> £ # 4 T£ . 
v-a >y7£#dClfc&<79 vf-<0^9#;c£?r3.ri: 
.13 lX?yv+&VWW£t:tk. CPUli 
7 5 -y f-<*>*S£#l»«:*f 7 57"C Flcffi 1 Srf^A LT 

(xf77S14 2) . o-^WO^iaiW&fcT*- 

9) . 

[0085] — 2r, 77-fe^A^i^MfdAP 
/dt*ijET' : 3rV^tl> (7f77S120)(i, Ztlt 

£*Frt£> (Xf77Sl 5 0) . 

[0086] >sj *?*?® ]f )wt%mi l z~o^zmi i^7 

n-f-Y-h£jjrt. ;^-fy«S«»t. c 
vrntyyVCFtmox-hh S(^f 

77S 1 5 2). 77y , CF*<ttOT*6^l:li^2 
?77f222 *^-&S^T V % * «JBL o 4 0 / vf =¥ -V 

[0087]77y*C F#ffi 1 V&4*&ICH:. 7 5 y 



T (Xf77S 154). .lixfc <fc OffilWS 1 1 2tlJ 
£<tta* t fisiiSrt.*t*#®fc$r.&. ttfcCPUf±77 
■yf-^-^CMOBWSNeRNoSrJimj-rft (Xr-/ 

rs i 5 6 ) . mmzim-femiz&'otcwmx'j^ 
j rmwz-!imz'tfy&&izi±. u-^mmmm 

(010) ■C«i5'5>yf- : &-^CM<0[aWHfcSjS£H-4 

[0088] CPUl&?y-yf-*:-7CMCD®m!ll) s B 
ftEHSfStN c * tc-Srf!> l 7 7 y >y C M 

jffiSL (Xf77S 158) . il?77f 221JS 
a-TS (^f77S 16 0). JiLhOfiJWCJ: 
-V2 2 10[sKE»:fcT<7 7D-7|ftl 3 5^EKiS:5r— 
m$1tXfrt>mi7y y1-2 2 IZmWtt&CLttfX' 

-S3 v?ZftyZt%<?y-y J }-<?>V)?)Wx.£fty 
dfc*>'T'#«.. C7LT777^0fx./;f. CP 
U « 7 7 -y f-<oe-&«JB 5: $tt 7 5 7*C F teffi 0 £ -ft A 
LT (X-r-y 7"S 16 2), yvf ^«J9#;i*!UI£*l 

(09) . 

[0089] mzme zm^xmmLKm*) . matxa 

*)Wx.mm&9&fZiit:1k. SSt^-V 2 0 4 tfO^-VJtfc 
(5CT7 5 v-t^E— * CMfoJ: VTy^ht- 7 AMCO 

bjuytfikfezti. tfrmtti l 6fe£tff£Wii l 8*> 
J:3fciMffll$;ft..f>. 

[0090] mimiii! 1 1 Gn^mmm 1 1 s*^ta7j 

fciPLTI^BJI-Wi', milfcfiVe lCR^A^fif 

^D#i-Masr^fm(s'i5mfii 1 e-frhimsn 

^«JO#i.S!iafcSlff-f iltf H 5<0jjSQ 3 fcfflS-T* 

mmzmfrLtitirS (jsq3) co^r^mw 1 l 6^4> 

H^fLTV.|>i;#{i. T>77o-7fftl 3 5*>^Q2 

fc«s-rs»*36*ai*s*i.s zc^m^^m^2 0 4 

X'&Q 1 fcffiSi-4EI<Sftt5 J:t^h;U7fcS*LTW* 
111 1 6frb£J}LX^&. 77^D-^|tl3 5O0 

■y f- 2 2 2 ft£#yii ) <rymfi>\A ^wvmt 

mmzmn Lti%r& (mi77-yf-22i 

[009 1 ] n-^t3JO#^afcHfi : L7t:^, IP 
*>^1 ?77f2 2 1 SrfifKL, SS277-y^222fc 
*fr&Lfe»^-fc, xyvVl 5 0*>4>aj*$*utlb*Sr 
lumi*l 1 6*jJ:tf»:Sttl 1 8fc««-r4Jt**OT 
StLSJSa^O^T^HH-rS. tfUxtfX^i/Vl 5 0*^ 
k HitS^tltlWliJcr)—^ T »7 7 D-7 W 1 3 5fc(5^ 
***ig^UTV^S«^fc:Ji. -O-T-n-7 1 
32 < t0iT'77D-7134 cOEKSc^iftV uRflTOl 
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-9 1 32tTV?n-f 1 3 4^#W*EI(Hft*>i8 
n-^ 1 3 2kT^?n-? 1 3 4tf>ffl»W&llMKR^ 

$ < *rtttr * * -cm* s ix * < * & . 

[00 9 2] fiLtiOs xyyyi 5 0*»£>tB;fj3ii6 

S*i4ifcfr011J»«ll 1 6&£VWUtol 1 8^coa5* 
[00 93] fclh-CRHJItfc'W ^'J ^ J:*l 

»* . 09 i tf anai*^»Ri*4 if r ? -t^B^a* n . 

^WOWiJira^lHrrscifc^ctO (H10) .mi 
Wtt*^aj*S/l4»*^S^«:**< too. tft;*j£ 

±Sfi^ jOHWTttffiK^ 2 0 4 fcij & ^-Wfc^flJ 0 

[00 94] Srfc. tLh^>ai*frfco^Wyu^F*Pi 
t0JB2C0JB«i:LT. ??7f^CM (HI ) fctt 
iT. r^ + ^U^l 20*5j:tX*«lSGS:fflV^fcai 

rry v vmrncomf&zffli 2 zcoyy*? u 
^120 «4ss«^ 2 0 4 am ^ti & u ^ 

^210 (03) k«J5iJ<7)k^T*&. 
[00 9 5] *2<0III«K:*J*ttr5*^i;^l 2 0 
^©^(COV^TIKH^I) . 77* 9 U 1 2 0 <W 
V^l 2 lfcll. «««G^n-^*«te^$ixr^ 
r?WJ^'J71 2 3 kite. xyy>15 0O 



1 2 2W4. SSS^2 0 4*»^SilTV>S. 

-V 2 0 4 c0rtSS«fi!tJ4S 1 ISSfiffil t |5]«T$> S ( H 
3) . 

[0096] »j^i2 0 commiz 

^(CAffi:ft£;ft& Wl^^o^T. iJc* (3) T&Ztl 

Ts=Tc Xp/ ( 1 -hp) 
Tr=Tc/ ( 1-hp) • • • (3) 
C;t, Tsii-9-y^l 2 KOh^?. Tctt77^ 
^'JJftUTl 2 3<7)h;^, Tr(i'J>^l 22 
fl>Wl^fc»ftl/CV*&. 4fc. p(i'J>mi2 2 
fclfVif* 1 2 1 tO^f-WtCftS o 
[0097]K(3) iO^^iiO. xyyVl 
5 OfrfctfiifiSi'Ufc YlWifiTy** U * * »J T 1 2 3 
frt>77*?V*? J rl2 0t f zXJ)Zti&b. 

2 IfeilXU^^l 2 2tli, *il«I^r'VifcpT 
y l 5 0^4>as^§fLS h;^h^ ,J r2 04i:A^ 
(c»H8Lfc»l<50IB« (HI ) fctJUTtt. 9Jvtt 
? i:SaPf*2 0 4 (eA:JjS*i£ h)V9\$m Lfr^ti. 
^ 2 0 4 fc: A* £ ft & WU? k tf>Jt £ i S fcSOET S 

* v ^jft-cm 2 ajMtk an i <nmmmm-t h . 

[0 0 9 8] — 2 l^^aj*S<X3th;U 

3 i comrnizte »%>?yvtt-9c mcomm t 

Tfll«3*ifc*2^ffl«WW^ l J ^/ HJWW4. mm 

[0099] JjUi-dttB^Lfc^N^f v H»pSfc*$V^T 
ttfflflfcr-v h 1 9 OOWJWfciJ: 0 7^-fe/^K7)l» 
^ii^l:^^tT^^ J r2 0 4rtc7)^^'y'f'2 2 1 . 
2 2 2^^*BI»«W0»iTV^*^ <r<7>B]9#££ 
^tftt-lfo l>^k LttiK 

[0100] 4fc. iIEA>fy'J K*Hfc*5^"Ctll* 

^tl20k 3S« 2 0 4 cOfiS^: i T J: 
t*. 4fc. 3558^2 04«T7*^U^2 10*ffl 

»2^B»tc*5^T*4. ifi^^lB^Sk 
*^U^1 2 0k3ga^f-V2O4 tMtstr^* 
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^U^l 2 0cr>-m* ffifSLZbhl><?)b tx 

[oion ( 3 ) m2mmmcr>;^ ?v k^m 
^Trnw-tz. mi 3i±&2mmmt Lt^w/g 

&) e#u ^a^2 0 4^^T, m&^&m^b 

WCVT204a5rfflntn|,„ 

[0102] &2mmmiC&lf&C VT 204 a<7)fti£ 
CrowrfftBf-f CVT204a!i. T^^o-^ltt 

1 3 StcBXOftft^^-^r- U 2 2 4 i: , IBUffi 

1 1 2lzW0ttl<tL>tltzT-<J 2 2 6 b . M^-CC^KfS 
ft£^h2 2 SteiDT^n-^fll 3 5#^!Bi& 

n 11 2 testis Sre**-*. r-u 2 2 4t±, 

'J 224atX7^ 2 2 4 b b^m^ioitX 

ffifcZtlX^Z. r-V 2 2 6 t»|S]^cSl^r-'J 2 2 
6at^7-( Kr-'J 22 6bfc?:I^htt«§ 
KX5i<0. X5-f Kr-'J 2 2 6bt(l ;W-'J2 

2 6b£$fc/f|6]t;:X7'i HJ«7^fj.x-^2 2 7 
^•^•^ixTV^. *r-U 2 2 4 a, 2 24 b, 2 2 
6a, 226b(i, </U h 2 2 5 t nigMmtff—'* L 
TV^. f-ot, 77^1-^2 2 7^X7^^7- 
'J226b^i4ST6]JCX7-^ F$-t2-4£'s/H-2 2 50 
JflEPt^l^^ft. T^o-^iffll 35coW}f)Z® 
lEStfeiVh^^^^UTlgtSlftl 1 2tcfS*-f4- 
4: * . L^tH 1 mmmXfn LttSSA** 2 0 4 

iiltila^ffil 1 6frt>ttil-f&®l)timMl 1 8*» 
Zb&mfcLX^Z. 

[0103] 3&»*»4«|««:*-r4SB2H*ffllt:teJtS h 

)\,9mw\s~ i-yitmim&mtwmx'hi (06# 
f77sioo)*isi mmmtim* z.mi mttm 

[0 1 04 3 01 4{4ifS2«l6«<?5»^E»»J»^- J f- 
>"<5DySix£^-f 7 o-f-t~ h Tab £> . iMjffifl-IWfflW' 

^'/UiS^iiAfiA P Srif^jXtf (Xf77S2 10). 
dil4.^fflC^V->TCPU{ifj*iai 1 6*5±t/f££ 
Ml 1 8frb&J]Zti&W)jJ<?tt'ft : £&tet& Uf7 
7S215) „• mtii. mmzttLXTf-bHJfefr&Z- 

1 1 8tcjf<-CB?mstti i efrb&hZtihYiv?** 



?r©Jfflla.r../M9 0l*l<0ROM(=ie'tStT*J#, .TO 

E#OR5t £ J: 0 3Stt izff o tub . mS^T 7 WB * 

t^)fcLTtfltb'S:V^ Utfjffifl-tt. CVT2 0 4a<O 

ti» CVT204 aC033SJt£i£^1~?><Ii: tfc<>* 
4. 

[0105] 3r*5. I6«LfcIi), iyy>l 5 

iM*<ossii, mmni i eaxmkMmi 1 s*> 

0 TxX b*-? AM *Wmth Z. fcjDflcLTlfcjrf 4 
[0 1 0 6 ] KlZ. m%i$h.tzW)j)m-ftl,zm~3^X 7 y 

7S220) . ^vf-^-rJ'CMcOHWKifcNC^iC 
VT2 0 4a<O^5SJtt=JEtT^^>il&. ^^Ko 
UTJilfl 1 SOftWciSVvcSBS^r 2 0 4 Wf^JttCJK 
tX?7v tt-fC M<7>®m(imbZ>CDt ft tX'h 

[0 1 07] JjLh<OS€t»^V^T, CPU(i7?fi 
x-^2 2 7tzmMtS^£iiiJ)-T2>Ztt,z£-oXCVT 
2 0 4 a^jUtSrSEML (Xf 77S22 5) . ifc 
7 7 7f ; e-^CM«i5lttJ:^Itl. (x-r-y7°S2 

30) . tLhosaeiKiO^^-y^-^CM^igs&S: 

**J:tflH*ttl 1 6*^tiJ7J$^4h/^* i iS^$ix 

M . T^xh^-:?AM<0WU;7f!^<i£f£^L (H6 
i?)Xf77S200) , ?77ft-7CM, Tv-Xh 
^-?AM, fili/l^yyi 5 0<7)a^Sr$iJffl-f-l) 

( s 2 o 5 ) . frfr&fflmzx vwrnhxiztt^-tzw) 
utmsmi i6, mm%ii 1 8*»4>awwr»*iB4j-C' 

[0108] HRfc4ifcaHHr$-&ift£tett. «-**tc*» 

#* U^fc SilTV^i. ^2^MW^W 7*U -y H*M 
CiWf. CVT2 0 4a<0«|gt=J: t )fr*Wl 1 6*5 

X 0 3S«J=5r h iV9Wftxm-h Z&tt&Z-t t>**im. b % 

[0109] %2mmM<r»^A 7'y ••/ H*Mt-*3^f 

t. mi»SCTk|31^» »^E^SkL-C75»/^ 
-7CMC^T75 7^ V^Zm^hZ- b i>X'$ 
4. 4?t. IS^EilEi:CVT2 04 a«0ffiES:AtL 

15 0. ^77ft-^CM, CVT204a. Igiftfft 
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1 1 2cr>mizmf)£tem-fzffif$.t%^xiiz>*\ ^> 

: Jy\ 50, CVT204a, ?77ft-KM > IB 

c o 1 1 o ] txtx-wmLKm immmaxz/^mm 
mco&mjj&jjSimzi^x. tmstcomwz. (0 

9 ) tsZl/mMlftcogm (HI 4 ) tf'fifrti&^^z 
y'Jy 1 5 OOJUe^JW^^'^ U'JUP-f & i>cOt LX 

izimmmi 1 6&£ir&M$tu i st^ta^tihrn 

«*al>*TfE14 %£LfflWZ?rdi>cVtLXZti 

^tifrh&fiztit h^m^m^Hzmt-r^x^iz 

%£L®\mt Lximi<7)mmcofflfflzmm-t& 
x-z&. mia. mmmzmrf^tihmmji—^yiz-o 
wt\ h&y-j 7)ix-m.%.zfLtzhiu?m&mb^ itria 
? ivx-WiHi s titz m^m. t cow-mm & ®\w 
izm^h h>\-7ittmt-rz,jT-&tf^mxh$>. 
[oiin jsll, ^ftwnmmco&miz^^xmmL 
tztf. *fHB«i o Ltzmmmmi'znmm^tih^ 

CDXU-%<. *&W<^W?:miLtt:^&Wftlzt5^ 

x, m*Kc&&mx-mminz.z\tiit>)WiXhz l . mt 
ar. ±.Mmmmx*imj]iiit>mw.z:^yv f^m^s 
mttzWi&zmizt ~>xmwLtz#^ *&ww^ 

t *«s* § n s a * easBtaBH-f & -r t an^rer* 

[0fl5eofS»$:iKBJ3] 

[Hi ] *&wnmMmtLxcr>mj]&t>mmzi$ML 

[02 ] *$MH<0£EtoWfc LT«»;&aiflSffl<75«BMII 
fig; Sr^-TUlBHHx- *>•&. 

[03] asswf * 204 cow^tr^-rseBBST-ab & . 

[04 ] Bumttl 1 6*>4>ffi*Sil* h/I'^tSSWl' 
[05] MmWl 1 6*>£ti}:ft£:fc.S Y)V?k 1 $S& 3 ? J ? 

204 i^ict)^ 5 -y ^nmwtnmm^-tmwmx'h 

h. 

[06] h;l^7$IJ1SP;l--^>'C0BSiX^^-r7O-^--r- 
im7) SOcOjite^^hcofS^C^T 

[08 ] **5J<O*0jaJ:fciS»=J:4 hip^saw>aff 

[09 ] wm&tyvmtmw)i<-^><n%sjx*m-t7v 
— f-*-vx-h&. 

[010] u-^mmtmmn^jxim-yu-^- 



[01 1] ;vr ^womzwmnffiii&^-Tyv-* 
[01 2] mimtmizis\fhm2<nBmt lt^w 

7"U v KmM^«cBtfi£2:*-riJlBJ0T'J)S . 
[013] #36BJ?<9JiS 25lliMi: U<VW 7 'J -v h*» 

H^<*«fi?^^-nttBj0T'j>s . 

[014] IB2SI»Mfc*Jtt*ii*ffi4HBiJ»;l— f->-o 
[015] 4WB»™5rraj|W>vf r>J -y F*fS«0£ 

[016] jHfia»t*j»ts«iwi<winh^^i:iKr*tti 

2 2-gBfttt 
2 

2 6. 27. 28, 2 9-nM 

3 0-?7 7ft-^ 
3 

4 0---«gjflg 

5 0-JIi&flg 

8 0-smmw. 

9 1 . 9 2--ISIS1HIK 
9 4 •••;<-./ f-ij 

1 1 1 

i i 2-mwm 

1 H-fOrl/yyA-Kt 

1 1 5--T4 7TUyy+Wft 

1 1 6-b?*Mi 

1 1 6R, 116 L-Uffll 

1 1 8-f£*« 

1 1 8R, 1 1 8L-H£H 

1 2 0-r5^'J^ 

1 2\- J f>*t J ? 

1 2 2-U X^-V 

1 23-77^'J J ft l J7 

1 3 0- »^^t 

1 3 2-~f >to-^ 

1 3 3 -A >1-n-?m 

1 34-T^^o-^ 

1 3 5-r^^n-^tt 

14 2-n-? 

1 44-Xt-t' 
1 5 0-xyyy 
1 5 l---fl$Mlt# 

1 5 2-mmm 

1 5 4--b°^.h> 

1 5 6-?7>?y+7f 

1 5 8--fyt-f? 
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1 60- 




2 0 


1 6 2- 




2 i o--r^*?y^ 


1 64- 




2 1 l-lfV^-V 


164 a 




2 i 


1 6 5- 




2 1 3-7WJ^t'J7 


16 5a 




22 1-Sl?77f 


1 70- 


•EF I ECU 


2 2 2-S2;77f 


1 74-- 




223"«3^77f 


176- 




2 24-7°— 'J 


1 78- 




2 24a-i$7-'J 


1 7 9- 




224b-X7^f Hr-U 


18 2- 




2 2 


1 84- 




2 2 6-^-U 


1 90- 


©JffllJL ~ >y h 


2 2 6a-igr-y 


19 1- 


mi<7>mm\s\m 


2 26b-X7^f F7°-y 


1 9 2- 




2 2 7 -T^f-JLX-^ 


1 94- 


^7T 'J , 


cM-;77f^ 


1 99- 






200- 


«»□ 




2 0 2- 







[HI ] 
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061 



[07] 



S10 



r — 

] g?#»)?)Pe«-Pd+Pb+Ph f — _^S25 

I 

1 

1 1 saattui u g | sioo 

v/ SZ05 



5 s ? vf-^:~ ^(Offel© 



T 




RETURN 
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[08] 



[H9] 




[01 03 




S134 



I 



I 



EI 



SHO 



RETURN 



[01 2] 



SEiEitW U »*.H»./t— 



I 



3 



7 » -fe;WBi »a»B A PK»i&» \ S105 

T 

-sno 



S130 YES 



i 




I 



RETURN 



[01 13 




CP—O 

EEZ 



5162 



RETURN 



V 130 / ✓ 122 / 

I—, ( \ ' ,M >W 

\ 1 ^ ^121 




1 114 I 
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[HI 4] 



224 r«M« 
\22iT «4b 




T 



J 



»a. 7ot^B»a»iAPii»a^ — 52,0 

L — . S215 



T 



T 



U — -S220 

I 

_^S2Z5 

^ S230 



' 1 



RETURN 
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[HI 5] 



60 f 34 




EFIECU 



if 



SU8PSQE 



[H16: 



22 



40 



L12 



LI 4 
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